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PREFACE TO THE SECOND EDITION. 



Dcbino tlio successive reprints of the first edition of this work, 
published in I was able to introduce several important 
corrections; and now that more time has elapsed, I have 
endeavoured to profit bj the fiery ordeal through which tlio 
book has passed, and have taken advantage of all the criticisms 
which seem to mo sound. I am also greatly indebted to a large 
number of correspondents for the communication of a surprising 
number of new facts and remarks. These have been so numerous, 
that I have been able to use only the more important ones; and 
ef these, os well as of the more important corrections, I will 
append a list. Some new illustrations have been introduced, 
and four of the old drawings have been replaced by better ones, 
done from life by Mr. T. W. Wood. I must especially call 
attention to some observations which I owe to the kindness of 
Prof. Huxley (given as a supplement at the end of Part I.), on 
the nature of the diflciences between the brains of man and the 
liighcr apes. I have been particularly glad to give these obser- 
vations, because during the last few years several memoirs on tho 
subject have appeared on the Continent, and their importance 
lias been, in some cases, greatly exaggerated by popular writers. 

I may take this opportunity of remarking that my critics 
frequently assume that I attribute all changes of corporeal 
stnictore and mental power exclusively to the natural selection 
of such variations as are often called spontaneous; whereas, 
even in tho first edition of tho ‘ Origin of Species,’ I distinctly 
stated that great weight must bo attributed to the inherited 
effects of use and disuse, with respect both to the body and 
mind. I also attributed some amount of modification to the 
ilircct and prolonged action of changed conditions of life. Some 
allowance, too, must bo made for occasional revorsious of 
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struoture ; nor must we forget what I have called “ correlated * 
growth, meaning, thereby, that varions parts of the organisation 
are in some nnknown manner so connected, that when one port 
varies, so do others; and if variations in tho one are accu- 
mulated by selection, other parts will bo modified. Again, it 
has been said by several critics,' that when I found tliat many 
details of structure in man could not be explained through 
natural selection, I invented sexual selection ; I gave, however, 
a tolerably clear sketch of this principle in the first edition oi 
the ' Origin of Species,’ and I there stated that it was applicable 
to man. This subject of sexual selection has been treated at 
full length in the present work, simply because an opportunity was 
here first afforded mo. I have boon struck with the likeness oi 
many of tho half-favourable criticisms on sexual selection, with 
those which appeared at first on natural selection; such as, 
that it would explain some few details, but certainly was not 
applicable to the extent to which I have employed it. My 
conviction of the power of sexual selection remains unshaken ; 
but it is probable, or almost certain, that several of my con- 
clusions w-ill hereafter bo found erroneous; this can hardly fail 
to be the case in the first treatment of a subject. ^V’hen 
naturalists have become familiar with the idea of sexual selection, 
it wrill, as I believe, lie much more largely accepted; and it 
has already Ix<en fully and favourably received by several capable 
judges. 



Dows, Bkcsesuah, Kest, 
StplarIxT 1874. 
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THE DESCENT OF MAN 



SELECTION IN RELATION TO SEX. 



INTRODUCTION. 

Thk nature of the following work wiU be best understood by a 
brief account of how it came to be written. During many years 
I collected notes on the origin or descent of man, without any 
intention of publishing on the subject, but rather with the 
determination not to publish, as I thought that I should thus 
only add to the prejudices against my views. It seemed to me 
sufficient to indicate, in the first edition of my 'Origin of 
Species,’ that by this work "light would be thrown on the 
“ origin of man and his history and this implies that man must 
be included with other organic beings in any general conclusion 
respecting his manner of appearance on this earth. Now the 
case wears a wholly different aspect. When a naturalist like 
Carl Vogt ventures to say in his address as President of the 
National Institution of Geneva (1869), "personne, en Europe 
" an moins, n’ose plus sontenir la creation independante et de 
" toutes pieces, des espies," it is manifest that at least a largo 
number of naturalists must admit that species are the modified 
descendants of other species ; and this especially holds good with 
the younger and rising naturalists. The greater number accept 
the agency of natural selection ; though some urge, whether with 
justice the future must decide, that I have greatly overrated its 
importance. Of the older and honoured chiefs in natural science, 
many unfortunately are still opposed to evolution in every 

In consequence of the views now adopted by most naturalists, 
and which will ultimately, as in every other case, be followed by 
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others who aro not scientific, I haro liccn led to put together 
my notes, so as to see how iar the general concinaions arriTed at 
in my former works were applicable to man. This seemed all 
the more desirable, as I had nerer deliberately applied these 
views to a species taken singly. When we confine our attention 
to any one form, we are deprived of the weighty argnments 
derived from the nature of the affinities which connect together 
whole groups of organisms— their geographical distribution in 
past and present times, and their geological succession. The 
homological structure, embryolt^cal development, and rudi- 
mentary organs of a species remain to be considered, whether it 
be man or any other animal, to which our attention may bo 
directed ; but these great dames of facts afford, os it appears to 
me, ample and conclusive evidence in favour of the principle of 
gradual evolution. The strong support derived from the other 
arguments should, however, always bo kept before the mind. 

The sole object of this work is to consider, firstly, whether 
man, like every other spedes, is descended from some pre- 
existing form; secondly, tho manner of his development; and 
thirdly, tho value of tho differences between tho so-^led races 
of man. As I shall confine myself to these points, it will not be 
necessary to describe in detail the differences between tho several 
races— an enormous subject which has been fully discussed in 
many valuable works. The high antiquity of man has recently 
been demonstrated by the labours of a host of eminent men, 
beginning with M. Boucher do Perthes ; and this is tho indis- 
pensable basis for understanding his origin. I shall, therefore, 
take this conclusion for granted, and may refer my readers to 
tho admirable treatises of Sir cWles Lyell, Sir John Lubbock, 
and others. Nor shall I have occasion to do more than to allude 
to tho amount of difference between man and the anthropomor- 
phous apes ; for Prof. Huxley, in the opinion of most competent 
judges, has conclusively shewn that in every visible chsiacter 
man differs lees from the higher apes, than these do from the 
lower members of the same order of Primates. 

This work contains hardly any original facts in regard to man ; 
but os the conclusions at which I arrived, after drawing up a 
rongh draft, appeared to me interesting, I thought that they 
might interest o^ers. It has often and confidently been asserted, 
that man’s origin can never be known : but ignorance more 
frequently bc^ta confidence than does knowledge : it is those 
who know little, and not those who know mnch, who so 
positively assert that this or that problem will never bo solved 
by science. The conclusion tliat man is the co-descendant with 
other species of some ancient, lower, and extinct form, is not in 
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ly degreo new. Lamarck long i 
liich has lately been maintained b 
id philosophers ; for instance, by" 
ibbock, Biichner, BoUo, &c.,' 



o to this conclnsion, 



0, Huxley, Lyell, Vogt, 
, . . ially by Hackel. This 

last naturalist, besides his great work, ‘ Generelle Morphologie’ 
(18C6), has recently (1868, with a second edit, in 1870), pub- 
lished his ' NatUrlicho Schopfungsgeschichto,’ in which he fully 
lUscusses the genealogy of man. If this work had appeared 
before my essay bad been written, I should probably never have 
completed it. Almost all the conclusions at wUch I have 
arrived I find confirmed by this naturalist, whose knowledge on 
many points is much fuller tTian mine. WTierever I have added 
any fact or view from Prof. Hackcl’s writings, I give his autho- 
rity in the text ; other statements I leave as they originally stood 
asionally ^ving in the foot-notes references 
‘ ill or interesting 






e highly probable that 



ig many years it has seemed to me h _ 
ixual selection has played an important part in ifferentiating 
le races of man ; but in my ‘ Origin of Species ’ (first edition, p. 



199) ICC 



y alluding to this belief. 



Consequently the second 
part of the present work, treating of sexual selection, has ex- 
tended to an inordinate length, compared with the first i>art ; 
but this could not be avoided. 

I had intended adding to the present volumes an essay on the 
My^ntio^^j^^to thi^ sub^t^|_ yl^*^by 
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maintains that man is endowed with certain mnscles solely for 
the sake of expressing his emotions. As this riew is obviously 
opposed to the belief that man is descended firom some other and 
lower form, it was necessary for me to consider it I likewise 
wished to ascertain how far the emotions are expressed in the 
same maimer by the different races of man. Bnt owing to the 
length of the present work, I have thought it better to reserve 
my essay for separate publication. 
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Part I. 

THE DESCENT OR ORIGIN OF MAN. 

CHAPTER I. 

Thk Evidknob of the Descent or Man fbom some 
Lowee Poem. 

Ntton of the orldenc* Wring on the origin of man — Homoiogone 
•tmctoree in man and the lover animala — Hiacellaneona pointa oi 
correapondence — Oerelopment — Sodimentar; atmctnres, mnsolea, lense- 
organa. hair, bonea, reproductire organa, &c. — The bearing of theae three 
great claaaea of facta on the origin of man. 

He who wishes to decide whether man is the modified descendant 
of some pre-existing form, would probably first enquire whether 
man varies, however slightly, in bodily structure and in mental 
faculties; and if so, whether the variations are transmitted to 
his o&pring in accordance with the laws which prevail with the 
lower animals. Agmn, are the variations the result, as for as 
our ignorance permits us to judge, of the same general causes, 
and arc they governed by the same general laws, os in the case 
of other organisms ; for instance, by correlation, the inherited 
effects of use and diWe, ftc. ? Is man subject to similar mal- 
conformations, the result of arrested development, of reduplication 
of parts, &C., and does he display in any of his anomalies rever- 
sion to some former and ancient type of structnre ? It might 
also naturally be enquired whether man, like so many other 
animaU, has given rise to varieties and sub-races, differing but 
slightly from each other, or to races differing so much that they 
must be classed as doubtful species? How are such races 
dutributod over the world; and how, when crossed, do they 
react on each other in the first and sncceeding generations? 
And so with many other points. 

The enquirer would next come to the important point, 
whether man tends to incream at so rapid a rate, as to lead to 
occasional severe struggles for existence; and consequently to 
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benefloial variations, whether in body or mind, being preserved, 
and ipjorions ones eliminated. Do the races or species of men, 
whichever term may be applied, encroach on and replace one 
another, so that some finally become extinct ? We shall see that 
all these qnestions, as inde^ is obvious in respect to most of 
them, must be answered in the affirmative, in the same manner 
as with the lower animals. But the several considerations just 
referred to may be conveniently deferred for a time : and we 
will first see how far the bodily structure of man shows traces, 
more or less plain, of his de^nt from some lower form. In 
succeeding chapters the mental powers of man, in comparison 
with those of the lower animals, will bo consider^ 

The Bodily Structure of Man . — ^It is notorious that man is 
constructed on the same general type or model as other mam- 
mals. All the bones in his skeleton can be compared with 
corresponding bones in a monkey, bat, or seal. So it is with his 
muscles, nerves, blood-vessels and intenud viscera. The brain, 
the most important of all the organs, follows the same law, a.s 
shown by Huxley and other aiutiomists. Bischoff,* who is a 
hostile witness, admits that every chief fissure and fold in tlio 
brain of man has its analogy in that of the orang ; but he adds 
that at no period of development do their brains perfectly agree ; 
nor could perfect agreement bo expected, for otherwise their 
mental powers would have been the same. Yulpian * remarks : 
“ Les difiercncos reellcs qni existent entre I’enc^phale de 
" rhomme et celni des singes snp6rienrs, sent bien minimes. II 
“ no fant pas se faire d’illnsions A cet 6gard. L’homme cst bieii 
“ plus prAs des singes anthropomorpbes par les caractAres 
" anatomiques de son corveau quo ceux-ci ne le sont non- 
“soulcment des autres mammifAres, mais mAme de certains 

quadmmanes, des guenons et des macaques.” But it would 
be superfiuous here to pve further details on the oorrespondenoe 
between man and the higher mammals in the structure of the 
brain and all other parts of the body. 

It may, however, be worth while to specify a few points, not 
directly or obviously connected with structure, by which this 
correspondence or relationship is well shewn. 

Man is liable to receive from the lower animals , and to com- 

* Grouhlras'indnn^rs des Men- in the Praface to this edition, 
srhen,’ 1868, s. 96. The conclnsions * ‘ Le?. snr la Phvs.’ 1866, p. 890, 
of this author, as veil as those of as quoted bv M. Dally, ‘ L’Ordre des 
finitiolet and Aeby, concerning the Prinwtos et le Transformisme,’ 1868, 
i.min, will be discussed by Prof. p. 29. 

Huxley in the Appendix alluded to 
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contagious diseases as we are; thus Bongger,* who carefully 
observed for a long time the Ceha Azarcc in its native land, 
found it liable to catarrh, with the usual symptoms, nTirl which, 
when often recurrent, led to consumption. These monkeys 
suffered also from apoplexy, inflammation of the bowels, and 
cataract in the eye. The younger ones when shedding their 
milk-teeth often died from fever. Medicines produced the same 
effect on them as on us. Many kinds of monkeys have a strong 
taste for tea, coffee, and spirituous licjuors : they will also, as I 
have myself seen, smoke tohocco with pleasure.* Brehm asserts 
that the natives of north-eastern Africa catch the wild baboons 
by exposing vessels witli strong beer, by which they are made 
drunk. He has seen some of these animals, which ho kept in 
confinement, in this state ; and he gives a laughable account of 
their behaviour and strange grimaces. On the following 
morning they were very cross and dismal ; they held their aching 
heads with both hands, and wore a most pitiable expression ; 
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fatal ofiecta ; aud is pU 
belong to tbo samo gcn< 
uammaU, and in the ca 
is subject, like other mi 
mysterious law, which 

gestation, as well as tl 

diseases, to follow lunar periods. His wounds ai 
the same process of healing ; and the stumps left after the 
amputation of his limbs, especially during an early embryonio 
])eriod, occasionally possess some power of regeneration, ai ' 
the lowest animals.'” 

The whole process of tliat most impo 

reproduction of the species, is strikingly tl 

mals, from the first act of courtship by the male," to the birth 
and nurturing of the young. Monkeys are bom in almost as 
helpless a condition as our own infants ; and in certain genera 
the young differ fully as much in appearance from the adults, as 
do our children from their full-grown parents.** It has b^n 
urged by some writers, as an important distinction, that with 
man the young arrive at maturity at a much later age than with 
any other animal : but if we look to the races of mankind which 
inhabit tropical countries the difference is not great, for the 
orang is believed not to be adult till the a"e of from ten to fifteen 
3^.-* Man differs from woman in size, bodily strength, 
hamness, &c., as well as in mind, in the same manner as do the 
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chemical composition and in constitution, between man and the 
higher animals, especially tho anthropomorplions apes, is ex- 
tremely close. 

EtiAryonic Development . — Man is devoloiicd from an ovule, 
about the 125th of an inch in diameter, which differs in no 
respect from the ovules of other animals. The embryo itself at 
a very early period can hardly bo distinguished from that of 
other members of the vertebrate kingdom. At this period the 
arteries run in orch-like branches, as if to carry the blood to 
branchim which are not present in tho higher vertebrata, thongh 
s of the neck still remain (/, g, fig. 1), 
3T TX)sition. At a somewhat later period, 
a developed, “ tho feet of lizards and 



a tho c 



less tlion tho hands and feet of n 
e fundamental form.” It is, says Prof. 
;he later stages of development that the 
resents marked differences from the young 
r departs as much from the dog in its 
' StfliTtlin^ &s last assortion 

rer have seen a drawing of an 
ve given one of man and another of a dog, at about 
tho some early stage of development, carefully copied from two 
works of undoubted accuracy.'* 

After the foregoing statements made by such high autho- 
rities, it would bo suporfiuous on my part to give a number of 
borrowed details, showing that the embryo of man closely 
resembles that of other mammals. It may, however, bo added, 
that the human embryo likewise resembles certain low forms 
when adult in various points of structure. For instance, the 




“‘"'"ill 
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like a trne tail, "extending considerably beyond the rudi- 
“ mentary logs.”** In the embryos of all air-breathing Tortebrates, 
certain glands, called the corpora Wolffiana, correspond with, 
and act like the kidneys of mature fishes." Even at a later 
embryonic period, some striking resemblances between man and 
the lower animals may be obserred. Bischoff says that the 
convolutions of the brain in a human feetus at the end of the 
seventh month reach about the same stage of development as in 
a baboon when adult.** The great toe, as Prof. Owen remarks," 
" which forms the fulcrum when standing or walking, is 
“ perhaps the most characteristic peculiarity in the human 
structure but in an embryo, about an inch in length. Prof. 
Wyman* found" that the great too was shorter thantheothers ; 
“ and, instead of being parallel to them, projected at an angle 
" from the side of the feot, thus corresponding with the per- 
“ manent condition of this i»rt in the qnadrnmana.” I will 
conclude with a quotation from Huxley,** who after asking, 
dees man originate in a different way from a dog, bird, frog or 
fish? says, “the reply is not doubtful for a moment; without 
“ question, the mode of origin, and the early stages of the 
“ development of man, are idratical with those of the animals 
“ immediately below him in the scale : without a doubt in 
“ these respects, he is far nearer to apes than the apes are to 
'■ the dog.” 

Sudimentt . — This subject, though not intrinsically more 
important than the two last, will for several reasons be treated 
here more fully.** Not one of the higher animals can be named 
which docs not bear some part in a mdimentary condition ; and 
man forms no exception to the rule. Rudimentary organs must 
be distinguished from those that are nascent ; though in some 
cases the distinction is not easy. The former are either abso- 
lutely useless, such as the m a m m ae of male qnadmpeds, or the 
incisor teeth of ruminants which never cat through the gums ; 
or they are of such slight service to their present possesaois, 
that we can hardly suppose that they were developed under the 



" Prof. Wyman in * Proc. of 
Ameriain Acad, of Sciences,’ rol. iv. 
1860. p. 17. 

*' Owen, ‘ Anatomy of Verte- 
brates,’ Tol. i. p. 533. 

*• ‘ Die Grosshirnwindttngen dee 
Uenschen,’ 1868, s. 95. 

*• ‘Anatomy of Vertebrates,’ vol. 
li. p. 553. 

** * Proc. Soc. Nat. Hist.’ Boston, 
1863, toL i». p. 183. 

** ‘ Man’s Place in Nature,’ p. 63. 



** I had written a rough copy of 
thU chapter before reading a valu- 
able )>aper, “Caratteri rudimentali 
in online all’ origine del uomo” 
(‘Annuario della Soc. d. Nat.,’ Mo- 
dena, 1867, p. 81), by G. Canestrini, 
to which paper I am considerably 
indebted. Hiickel haa given admir- 
able diicusaiona on this whole sub- 
ject, under the title of Dysteleology, 
in his ‘Generelle Morphologic’ and 
‘ Schopfungsgeschichta.* 
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conditions Trhich now exist Organs in this latter state are not 
strictly rudimentary, but they are tending in this direction. 
Kascent organs, on the other hand, though not fully developed, 
are of high service to their poasessois, and are capable of further 
development Budimentary organs are eminently variable; and 
this is partly intelligible, as they are useless, or nearly useless, 
and consequently are no longer subjected to natural selection. 
They often become wholly suppressed. When this occurs, they 
are nevertheless liable to occasional reappearance through 
reversion— a circumstance well worthy of attention. 

The chief agents in causing organs to become rudimentary 
seem to have been disuse at that period of life when the organ 
is chiefly used (and this is generally during maturity), and also 
inheritance at a corresponding period of life, ^e term 
" disuse ” does not relate merely to the lessened action of 
muscles, but includes a diminish^ flow of blood to a part or 
organ, from being subjected to fewer alternations of pressure, or 
from becoming in any way less habitually active. Budiments, 
however, may occur in one sex of those parts which are normally 
present in ^e other sex; and such rudiments, as we shall 
hereafter see, have often originated in a way distinct from those 
hero referred to. In some cases, org^ have been reduced by 
means of natural selection, from having become injurious to the 
species under changed habits of life. The process of reduction 
's probably often aided through the two principles of compensa- 
tion and econesny of growth ; but the later stages of reduction, 
after disuse has done all that can fairly bo attributed to it, and 
when the saving to be effected by the economy of growth would bo 
very small,” are diCBcult to understand. The final and complete 
suppression of a part, already useless and much reduced in size, 
in which case neither compensation nor economy can come into 
play, is perhaps intelligible by the aid of the hypothesis of 
pangenesis. But as the whole subject of rudimentary organs 
has been discussed and illustrated in my former works,” I need 
here say no more on this bead. 

Budiments of various muscles have been observed in many 
parts of the human body and not a few muscles, which are 



” Some good crUldsm* on thb 
mbjoct bare bora fivtn by Mown. 
Mario and llirart, in • Transact. 
Zoolog. Soe.’ 1869, roL vii. p. 92. 

” ‘ Variation of Animals and 
Plants nnder Donuatication,' rol. it 
pp. 317 and 397. Sm also * Origin 
or Species,’ 3th edit, p 535. 

•* For instance M. Ricnard (‘ An- 
aales dcs Sciences Nat 3rd sancs, 



Zoolog. 1852, tom. zviit p. IS) da- 
scribes and figures rndimenU of 
what he calls the ** muscle pddienx 
da la main,” which he am is some- 
times “ infinlment petit’’ Another 
muscle, called “ le tibial poeUrteur,” 
is generally quite absent in the 
hand, but appears from time to time 
in a more or lose rudimentary enn- 
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regularly present in some of the lower animals can occasionally 
bo detected in man in a greatly reduced condition. Every one 
must have noticed the power which many animals, especially 
horses, possess of moving or twitching their skin; and this is 
effected by the panniaUtu earnoetu. Bemnants of this muscle 
in an efficient state are found in various parts of our bodies ; for 
instance, the muscle on the forehead, by which tho eyebrows are 
raised. The platyma myoidet, which is well developed on tho 
neck, belongs to this system. Prof. Turner, ot Edinburgh, has 
occasionally detected, as he informs me, muscular fasciculi in 
five different situations, namely in the axillse, near the scapnlse, 
dc., all of which must be referred to the system of the panni- 
eulut. He has also shewn** that the mtaculiu Oemalit or $ttrnalU 
brulorum, which is not an extension of the rectus aldominalit, 
but is closely allied to the pannieului, occurred in the proportion 
of about three per cent, in upwards of 600 bodies : he ad^, that 
this muscle affords “an excellent illustration of the statement 
" that occasional and rudimentary structures are especially 
“ liable to variation in arrangement'* 

Some few persons have the power of contracting the super- 
ficial muscles on their scalps; and these muscles are in a 
variable and partially rudimentary condition. M. A. de Candolle 
has communicated to me a carious instance of the long-continued 
persistence or inheritance of this pou'cr, as well as of its unusual 
development He knows a family, in which one member, the 
present head of the family, conld, when a youth, pitch several 
heavy books &om his head by the movement of tte scalp alone ; 
and ho won wagers by performing this feat His father, uncle, 
grandfather, and bis three children possess the same power to 
the same unusual degree. This family became divided eight 
generations ago into two branches; so that the head of the 
above-mentioned branch is cousin in the seventh degree to the 
head of tho other branch. This distant cousin resides in 
another port of France ; and on being asked whether he possessed 
the same faculty, imme^tely exhibited his power. This case offers 
a good illustration how persistent may bo the transmission of an 
absolutely nseless faculty, probably derived from our remote semi- 
human progenitors ; since many monkeys have, and frequently 
use the power, of largely moving their s^ps up and down.” 

The extrinsic muscles which serve to move the external ear, 
and the intrinsic muscles which more the different parts, are in a 
rudimentary condition in man, and they all belong to the system 
” Prot W. Tamer, ‘ Proc. Royal EmotioDf in Man and Animale,' 
Soo. Edinbnrgh,’ 1868-87, f. 6S. 1872, p. 144. 

” 8« toy ‘ Eiprtaaion of tho 
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of the pannieultu ; they are also Tariable in deTelopment, or at 
least in function. I haTe seen one man \rho could draw tho 
whole car forwards; other men can draw it upwards; another 
who could draw it backwards ;“ and from what one of these 
persons told me, it is probable that most of ns, by often touching 
our ears, and thus directing our attention towards them, could 
recover some power of movement by repeated trials. The power 
of erecting and directing the shell of the ears to tho various 
points of the compass, is no doubt of the highest service to 
many animals, as they thus perceive the direction of danger; 
but 1 have never heanl, on sufficient evidence, of a man who 
possessed this power, the one which might be of use to him. 
The whole external shell may be considered a rudiment, together 
with tho various folds and prominences (helix and anti-helix, 
tragus and anti-tragus, dec.) which in the lower animals 
strengthen and support the ear when erect, without adding 
much to its weight. Some authors, however, suppose that the 
cartila^ of the shell serves to transmit vibrations to tho 
acoustic nerve; but Mr. Toynbee," after collecting all tho 
known evidence on this head, concludes that the external shell 
is of no distinct use. The ears of the chimpanzee and orang are 
curiously like those of man, and tho proper muscles are likewise 
but very slightly developed." I am also assured by tho keepers in 
tho Zoological Gardens that these animnla never move or erect 
their ears; so that they are in an equally rudimentary condition 
with those of maq, as far as function is concerned. Why these 
animals, as well as the progenitors of man, should have lost the 
power of erecting their ears, we cannot say. It may be, though 
I am not satisfied with this view, that owing to their arboreal 
habits and greut strength they were but little exposed to danger, 
and so during a lengthened period moved their ears but little, 
and thus gradually lost the power of moving them. This 
would be a parallel case vrith that of those large and heavy 
birds, which, from inhabiting oceanic islands, have not been 
exposed to the attacks of beasts of prey, and have consequently 
lost the power of using their wings for flight Tho inability to 
move the ears in man and several apes is, however, partly com- 
pensated by tho freedom with which they esn move tho head in 



“ CuiMtrini qnot«i Hjrrll. (‘ An- 
nnario della Soc. del NatoralUti, 
Modena, 1867, p. «7) to the urn* 
effect. 



" ‘The Diseaiea of the Ear,’ by 
J. Toynbee, F.B.S., 1860, p. 12. 
A dUtingnisbed phyeiologiet. Prof. 
Preyer, infonna me that he had 



lately been experimenting on the 
fnnetion of the tbell of the ear, 
and hat come to nearly the tame 
oonclution at that given here. 

" Prof. A. MacalUter, ‘Annalt 
and Mag. of Nat. Hiaterv,’ rol. Tit, 
1871, p. 342. 
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a horizontal plane, so as to catch sounds from all directions. It 
has been asserted that the car of man alone possesses a lobule ; 
but " a rudiment of it is found in tlfe gorilla and, as 1 hear 
from Prof. Preyer, it is not rarely absent in the negro. 

The celebrated sculptor, Mr. ^Yoolncr, informs mo of one little 
peculiarity in the external cax, which he has often ohserred both 
ill men and women, and of which ho perceived the full signi- 
ficance. Bis attention was first called to the subject wliilst at 
work on his figure of Fuck, to which he had given pointed cars. 
He was thus led to examine the cars of various monkeys, and sub- 
sequently more carefully those of man. The peculiarity consists 
in a little blunt point, projecting from the inwardly folded margin, 
or helix. When present, it is developed at birth, and, according 
to Prot Ludwig Meyer, more frequently in man than in woman. 
Mr. Wooiner mode an exact model of one suck case, and sent mo 
the accompanying drawing. (Fig. 2.) 

These points not only project inwards 
towards the centre of the ear, but often 
a little outwards from its plane, so as 
to be visible when the head is viewed 
from directly in front or behind. They 
are variable in size, and somewhat in 
]v»ition, standing either a little higher 
or lower; and they sometimes occur 
on one ear and not on the other. Tliey 
are not confined to mankind, for I ob- 
served a case in one of the spider- 
monkeys (Ateles beehebulh) in our 
Zoological Gardens; and Dr. E. Bay 
Lankester informs me of another case 
in a chimpanzee in the p;arden8 at 
Hamburg. The helix obviously con- 
sists of the extreme margin of the ear loiaea inwarus; ana 
this folding appears to be in some manner connected wiHi the 
whole external ear being permanently pressed liackwards. In 
many monkeys, which do not stand high in the order, as baboons 
and some species of macacus,** the upper portion of the ear is 
slightly pointed, and the margin is not at all folded inwards ; 
but if the margin were to bo thus folded, a slight point would 
necessarily project inwards towards the centre, and probably a 
little outwards from the piano of tho ear ; and this I believe to 

•' Mr. St. George Mivart, ‘Ele- Lemnroideti, in Me«r». Murie end 
mentarr Anitomr,’ 1873, p. 396. Mirart’i excellent paper in ‘Tran- 

” See also wnie remarks, and aact. Zoolog. Soo.’ roL rii. 1869, pp 
the drawings uf the eon of the 6 and 90. 
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be their origin in many cases. On the other hand, Prof. L. Meyer, 
in an able paper recently published,” maintains that the whole 
COSO is one of more variability ; and that the projections are not 
real ones, but ore due to the internal cartilage on each side of 
the points not having been fully developed. I am quite ready 
to admit that tins is the correct explanation in many instances, 
as in those figured by Prof. Meyer, in which there are several 
minute points, or the whole margin is sinuous. I have myself 
seen, through the kindness of Dr. L. Down, the car of a micro- 
cephalous idiot, on which there is a projection on the outside 
of the helix, and not on the inward folded edge, so that this 
point con have no relation to a former apex of the ear. Never- 
theless in some cases, my original view, that the points 
are vestiges of the tips of formerly erect and pointed ears, 
still seems to mo probable. I think so from the frequency of 
their occurrence, and from the general correspondence in 
position with that of the tip of a pointed ear. In one case, of 
which a photograph has been sent me, the projection is so large, 
that supposing, in accordance with Prof. Meyer's view, the ear 
to be made perfect by the equal development of the cartilage 
throughout the whole extent of the margin, it would hove 
covert fully one-third of the whole ear. Two cases have been 
communicated to me, one in North America, and the other in 
England, in which the upper margin is not at all folded inwards, 
hut is pointed, so that it closely resembles the pointed car of on 
ordinary quadruped in outline. In one of these cases, which was 
that of a young child, the father compared the ear with the 
drawing which I have given’* of the ear of a monkey, the 
Ctfnopilhecut niger, and says that their outlines are closely 
similar. If, in these two cases, the margin had been folded 
inwards in the normal manner, an inward projection must have 
been formed. I may odd that in two other coses the outline still 
remains somewhat pointed, although the marf^ of the upper 
port of the car is normally folded inwards— in one of them, 
however, very narrowly. Tho following woodcut (No. 8) is an 
accurate copy of a photograph of the foetus of an orang (kindly 
sent me by Dr. Nitsche), in which it may be seen how different the 
pointed outline of the oar is at this period from its adult condition, 
when it bears a close general resemblance to that of man. It is 
evident that the folding over of tho tip of such an ear, unless it 
changed greatly during its further development, would give rise 
to a point projecting inwards. On tho whole, it still seems to 
•• UeberdiuDtirwln'iicheSpItK'hr, •* ‘Th« Eiprewion of the Emo- 
Archlv fur Path. Anat. nnd Phy». lion*,’ p. 136. 

1871, p. 485. 
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me probable that the xx>int!! in question are in some cases, both 
in man and apes, vestiges of a former condition. 




Fig 3 






a' 



of « photograph, theTlng the form of 



The m'ctitating membrane, or third eyelid, with its accessory 
mnscles and other strnctures, is especially well developed in 
birds, and is of much functional importance to them, as it can 
bo rapidly drawn across the whole eye-ball. It is found in some 
reptiles and amphibians, and in certain fishes, as in sharks. It 
is fairly well developed in the two lower divisions of the mam- 
malian series, namely, in the monotremata and marsupials, and 
in some few of the higher mammals,- as in the walrus. But in 
man, the qnadrumnna, and most other mammals, it exists, as is 
admitted by all anatomists, as a mere rudiment, call^ the 
semilunar fold." 

The sense of smell is of the highest importance to the greater 
number of mammals— to some, as the ruminants, in warning 
them of danger; to others, as the carnivora, in finding their 
prey; to others, again, as the wild boar, for both purposes 
combined. But the sense of smell is of extremely slight service, 
if any, oven to the dark coloured races of men, in whom it is 



" Huller'a ‘Element* of Physi- 
olojfy,’ Eng. tranalat., 1S42, toI. ii. 
p. 11 17. Owen, ‘ Anatomy of Verte- 
brate*,’ Tol. iii. p. 260; ibid, on 
the Walrn*. ‘Proc. Zoolog. Soc.’ 
Norember 8th, 1854. See al*o R. 



mists, p. loe. Ibis rudiment 
parently is somewhat largei 
Negroes and Australians thai 
Europeans, see Carl Vogt, ‘ Lect 
on Man,’ ^g. translat. p. 129. 
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; nor does it p 



mosphere, nor many sayages &om 
eatmg nair-pmna meat, in Enropeans the power differs greatly 
in different individuals, as I am assured by an eminent naturalist 
who possesses this sense highly developed, and who has at- 
tended to the subject. Those who believe in the principle 
of gradual evolution, will not readily admit that the sense of 
smell in its present state was originally acquired by man, as 
he now exists. He inherits the power in an enfeebled and 
so far rudimentary condition, from some early progenitor, to 
whom it was highly serviceable, and by whom it was con- 
tinually used. In those animals which have this sense highly 
developed, such as dogs and horses, the recollection of persons 
and of places is strongly associated with their odour ; and wo can 
thus perhaps understand how it is, as Dr. Maudsley has truly 
remarked," that the sense of smell in m 
“ in recalling vividly the ideas and ii 
" and places.” 

Man differs conspicuously from all the other Pi 
almost naked. But a few short straggling hairs are 
the greater part of the body in the man, and fine d 
of the woman. The different races differ much in he 



not only in abundance, 
Europeans the shoulders are q 
bear thick tufts of hair." The 
hairs thus scattered over the 
uniform hairy coat of the lower 
all the more probable, as it is k 



l)e little doubt that the 
0 the rudiments of the 
This view is rendered 
t, and palo- 
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ally becomo developod into “ thickset, long, and rather coarse 
“ dark hairs,” when abnormally nourishod near old-standing 
inflamed surfaces.” 

I am informed by Sir James Paget that often sercral members 
of a family hare a few hairs in their eyebrows much longer than 
the others; so that even this slight peculiarity seems to bo 
inherited. These hairs, too, seem to havo their representatives ; 
for in the chimpanzee, and in certain species of Macacus, there 
are scattered h^ of considorablo length rising from tho naked 
skin above tho eyes, and corresponding to our eyebrows ; similar 
long hairs project from tho hairy covering of the superciliary 
ridges in some baboons. 

The fine wool-like hair, or so-called lanugo, with which tho 
liuman festus during tho sixth month is thickly covered, offers a 
more enrions case. It is first developed, during the fifth montli, 
on tho eyebrows and face, and especially round the mouth, 
where it is much longer than that on the head. A monstacho 
of this kind was observed by Esohricht" on a female foetus ; but 
this is not so surprising a circumstance as it may at first appear, 
for the two sexes generally resemble each other in all external 
characters during an early period of growth. Tho direction and 
arrangement of tho hairs on all parts of tho foetal body are the 
same as in tho adult, but are subject to much variability. The 
whole surface, including even tlie forehead and ears, is thus 
thickly clothed ; but it is a significant fact that the jxilms of the 
lands and the soles of tho foot are quite naked, like the inferior 
surfaces of all four extremities in most of tho lower animals. As 
this can hardly bo an accidental coincidence, the woolly cover- 
ing of the foetus probably represents tho first permanent coat of 
hair in those mammals which are bom hairy. Three or four 
cases havo been recorded of persons born with their whole bodies 
and faces thickly covered with fino long hairs ; and this strange 
condition is strongly inherited, and is correlated with on abnor- 
mal condition of the teeth.*' Prof. Alex. Brandt informs me that 
he has compared tho hair from tho face of a man thus charac- 
terised, aged tliirty-five, with the lanugo of a foetus, and finds it 
quite similar in texture ; therefore, os he remarks, the case may 
attributed to an arrest of development in tho hair, together 
with its continued growth. Many dolicate children, as I have 

** *L«ctum on Surgical has recently sent me an additionnl 

Pathology,' 1853, vol. i. p. 71. case of a father and son, born in 

^ Eschrlcht, ibid. s. 40, 47. Russia, vith these peculiarities, I 

** See my * Variation of Animals hare received drawings of both from 
ud Plants under Domestication,* Paris, 
vol. ii. p. 327. Prof. Ale*. Brruidt 

c 2 

The Complete Work of Charles Darwin Online 



The Descent of Man. 



PabtI. 



I)een assured by a surgeon to a hospital for children, hare their 
backs covered by rather long silky hairs ; and such cases pro- 
bably come under the same head. 

It appears os if the posterior molar or wisdom-^th were 
tending to become rudimentary in the more civilised races of 
man. These teeth are rather smaller than the other molars, as 
is likewise the case with the corresponding teeth in the chim- 
panzee and orong ; and they have only two separate fangs. 
They do not cut through the gums till about the seventeenth 
year, and 1 have been assured that they are much more liable to 
decay, and are earlier lost than the other teeth ; bnt this is denied 
by some eminent dentists. They are also much more liable to 
vary, both in structure and in the period of their development, 
than the other teeth.*' In the Mclanian races, on the other 
hand, the wisdom-teeth are usually furnish^ with three 
separate fangs, and are generally sound ; they also differ from 
the other molars in size, less than in the Caucasian races." 
Prof. Schaaffhausen accounts for this difference between the 
races by “ the posterior dental portion of the jaw being always 
“ shortened” in those that are civilised," and this shortening may, 
I presume, be attributed to civilised men habitnally feeding on 
soft, cook^ food, and thus using their jaws less. I am informed 
by Mr. Brace that it is becoming quite a common practice in the 
United States to remove some of the molar teeth of children, os 
the jaw does not grow large enough for the perfect development 
of the normal number." 

With respect to the alimentary canal, I have met with an 
account of only a single rudiment, namely the vermiform append- 
age of the csscum. The ctecum is a branch or diverticulum of 
the intestine, ending in a cul-de-sac, and is extremely long in 
many of the lower vegetable-feeding mammals. In the marsupial 
koala it is actually more than thrice as long as the whole body." 
It is sometimes produced into a long gradually-tapering point, 
and is sometimes constricted in parts. It appears as if, in con- 
sequence of changed diet or habits, the csscum had become much 



" Dr. Webb, ‘Teeth in Men and 
the Anthropoid Apes,’ aa quoted by 
Dr. C. Carter Blake in ‘ Anthropo- 
logical Review,’ July 1867, p. 299. 

“ Owen, ‘Anatomy of Verle- 
brat< Tol. iU. pp. 820, 321, and 
.825. 

** ‘ On the Primitive Form of the 
Skull,’ Eng. translat. in ‘ Anthropo- 
logical Review,’ Oct. 1863, p. 42& 

" Prof. Uontegazz.a writes to me 



from Florence, that he has lately 
been etqdying the last molar teeth 




that ^ven in my text, viz., that in 
the higher or civilised races they 
are on the road towards atrophy or 

" Owen, ‘ Anatomy of Verte- 
brates,’ vol. iii. pp. 416, 434, 441. 
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shortened in ysrious animals, the yermiform appendage being 
left as a mdiment of the shortened part. That this appendage 
is a mdiment, we may infer from its small size, and from the 
evidence which Prof. Canestrini” has collected of its yariability 
in man. It is occasionally quite absent, or again is largely 
deyeloped. Thu passage is sometimes completely closed for half 
or two-thirds of its length, with the terminal part consisting of 
a flattened solid expansion. In the orong this appendage is long 
and oonvolaUd: in man it arises from the end of the short 
ctocum, and is commonly from fonr to five inches in length, 
being only about the third of an inch in diameter. Kot only is 
it useless, but it is sometimes the cause of death, of which fact 
I have lately heard two instances : this is duo to small hard 
bodies, such as seeds, entering the passage, and causing inflam- 
mation.** 

In some of the lower Quadmmana, in the Lemuridss and 
Oimivora, as well as in many marsupials, there is a passage near 
the lower end of the humerus, called the supra-condyloid fora- 
men, through which the great nerve of the fore limb and often 
the great artery pass. Now in the humerus of man, there is 
generally a trace of this passage, which is sometimes fairly well 
develop^, being formed by a depending book-like process of 
bone, completed by a band of ligament. Dr. Struthers,*' who has 
closely attended to the subject, has now shewn that this 
licculiarity is sometimes inherited, as it has occurred in a father, 
and in no less than fonr out of his seven children. When pre- 
sent, the great nerve invariably passes through it; and this 
clearly indicates that it is the homologuo and rudiment of the 
soprarcondyloid foramen of the lower animals. Prof. Turner 
estimates, as he informs me, that it occurs in about one per cent, 
of recent skeletons. But if the occasional development of this 
structure in man is, as seems probable, due to reversion, it is a 
return to a very ancient state of things, because in the higher 
Quadmmana it is absent. 

There is another foramen or perforation in the humerus. 



•' ‘Aumario della Soc. d. Nat.’ 
Modena, 1867, p. 94. 

•« M. C. Martina (“ De I’Onitd 
Orjankjne,” in ‘ Revue dea Deal 
Mondee,’ June 15, 1862, p. 16), and 
Hiickel (‘Oenerelle Morphologie,’ 
B. ii. a. 278), have both remarked 
on the lingular fact of thii rudi- 
ment fometimei cauiing death. 

*• With reapect to inheriUnce, 
ecc Dr. Struthers in the 'Lancet,' 



Feb. 15, 1873, and another im- 
portant paper, ibid., Jan. 24, 1863, 
p. 83. Ur. Knoi, as I am informed, 

attention to this peculiar structure 
in man ; see his * Great Artists and 
Anatomists,’ p. 63. See also an im- 
portant memoir on this process by 
l>r. Gruber, in the ‘Bulletin de 
I’Acad. Imp. de St. Petersbourg, 
tom. lil. 1867, p. 448. 
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occasionally present in man, which may be called the inter- 
condyloid. This occurs, but not constantly, in various anthro- 
poid and other apes," and likewise in many of the lower animals. 
It is remarkable that this perforation seems to have been present 
iu man much more frequently during ancient times than 
recently. Mr. Busk“ has collected the following evidence on 
this head: Prof. Broca " noticed the perforation in four and a 
" half per cent, of the arm-bones collected in the ‘ CimetiSre du 
Sud,’ at Paris 



rotto of Om 



le contents of 



8 referred to the Bronze period, as mahy as eight 
rf out of thirty-two were perforated; but this citraordi- 
" nary proportion, he thinks, might be due to the cavern having 
" been a sort of ‘ family vault.’ Again, M. Dupont found thirty 
“ per cent, of perforated bones in the caves of the Valley of the 
■' Lcsse, belonging to the Beindoer period ; whilst M. Leguay, in 
“ a sort of (fofmen at Argentonil, observed twenty-five per cent, 
“to be perforated; and M. Pruner-Bey found twenty-six per 
" cent, in the same condition in hones from Vaurdal. Nor should 
“it be left unnoticed that M. Pruner-Bey states that this con- 
" dition is common in Guanche skeletons.” It is an interesting 
fact that ancient races, in this and several other cases, more 
frequently present structures which resemble those of the lower 
animals than do the modem. One chief cause seems to he that 
the ancient races stand somewhat nearer in the long line of 
descent to their remote animal-like progenitors. 

In man, the os coccyx, together with certain other vertebr® 
hereafter to be described, though fnnetionless as a tail, plainly 
represent this part in other vertebrate animals. At an early 
ombryonio period it is free, and projeote beyond the lower 
extremities; as may bo seen in the drawing (Pig. l.)of a human 
embryo. Even after birth it has been known, in certain rare 
and anomalous cases," to form a small external rudiment of a 
tail. The os coccyx is short, u.suaUy including only four 
vertobne, all anchylosod together: and these are in a rudi- 
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mentary condition, for they consist, with the exception of the 
basal one, of the ci-ntrum alone." They aro furnished with 
some small muscles ; one of which, as I am informed by Prof. 
Turner, has been expressly described by Tlicile as a rudimentary 
repetition of the extensor of the tail, a muscle which is so 
largely developed in many mammals. 

The spinal cord in man extends only as far downwards as the 
last dorsal or first lumbar vertebra; but a thread-like struc- 
ture (theyifum Urminal'-) runs down the axis of the sacral part 
of the spinal canal, and even along the bock of the coccygeal 
bones. The upper part of this filament, as Prof. Turner 
informs me, is undoubtedly homol^ous with the spinal cord ; 
but the lower part apparently consists merely of the pia mater, 
or vascular investing membrane. Even in this case the os 
coccyx may be said to possess a vestige of so important a 
structure as the spinal cord, though no longer enclosed within 
a bony canal. The following fact, for which I am also in- 
debted to Prof. Turner, shows how closely the os coccyx corre- 
sponds with the true tail in the lower animals : Luschka has 
recently discovered at the extremity of the coccygeal bones a 
very peculiar convoluted body, which is continuous with the 
middle sacral artery ; and this discovery led Krause and Meyer 
to examine the tail of a monkey (Macacus), and of a cat, in both 
of which they found a similarly convoluted body, though not at 
the extremity. 

The reproductive system offers various rudimentary struc- 
tures; but these differ in one important respect from the 
foregoing cases. Here we are not concerned with the vestige of 
a port which docs not belong to the species in an efficient state, 
but with a part efficient in the one sex, and represented in the 
other by a mere rudiment. Nevertheless, the occurrence of 
such rudiments is as difficult to explain, on the belief of tho 
separate creation of each species, as in the foregoing cases. 
Hereafter I shall have to recur to these rudiments, and shall 
shew that their presence generally depends merely on inheri- 
tance, that is, on parts acquired by one sex having been 
partially transmitted to tho other. I will in tliis place only give 
some instances of such rudiments. It is well known that in tho 
males of all mammals, including man, rudimentary mammin 
exist. These in several instances have become well developed, 
and have yieldetl a copious supply of milk. Their essential 
identity in tho two sexes is Likewise shewn by their occasional 
sympathetic enlargement in both daring an attack of the 

“ Owen, ‘On the Nature of Limbs,’ 1849, p. 114. 
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uected passage. It is impo^blo to read Lenckart’s able 
description of this organ, and his reasoning, without admitting 
the justness of his conclusion. This is especially clear in the 
case of those mammals in which the true female uterus 
bifurcates, for in the males of these the resicula likewise 
bifurcates." Some other rudimentary structures belonging to 
the reproductive system might have been hero adduced.” 

The bearing of the three great classes of facts now given is 
unmistakeable. But it would be superfluous fully to recapitulate 
the line of argument given in detail in my ‘ Origin of Species.’ 
The homological construction of the whole frame in the members 
of the same class is intelligible, if we admit their descent from 
a common progenitor, together with their subsequent adaptation 
to diversified conditions. On any other view, the similarity of 
pattern between the hand of a man or monkey, the foot of a 
horse, the flipper of a seal, the wing of a bat, &c.,is utterly 
inexplicable." It is no scientific explanation to assert that they 
have all been formed on the same ideal plan. With respect to 
development, we can clearly understand, on the principle of 
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Tariations enpcrvening at a rather late embryonic period, and 
being inherited at a corresponding period, how it is that the 
embryos of wonderfully different forms shonld still retain, more 
or less perfectly, the stmeture of their common progenitor. 
No other explanation has ever been giyen of the marvellons fact 
that the embryos of a man, dog, seal, bat, reptile, &c., can at first 
hardly be distinguished from each other. In order to understand 
the existence of rudimentary organs, wo have only to suppose 
that a former progenitor possei^ the parts in question in a 
perfect state, and that under changed habits of life they became 
greatly reduced, either from simple disuse, or through the natural 
selection of those individuals which were least encumbered with 
a superfiuous part, aided by the other means previously in- 
dicated. 

Thus we can understand how it has come to pass that man and 
all other vertebrate animals have been constructed on the same 
general model, why they pass through the same early stages ot 
development, and why they retain certain rudiments in common. 
Consequently we ought frankly to admit their community of 
descent; to take any other view, is to admit that our own 
stmeture, and that of all the animals around us, is a mere snare 
laid to entrap our judgment. This conclusion is greatly 
strengthened, if we look to the members of the whole animal 
series, and consider the evidence derived from their affinities 
or classification, their geographical distribution and geolo- 
gical succession. It is only our natural prejudice, and that 
arrogance which made our forcCatbers declare that they were 
descended from demi-gods, which leads ns to demur to this 
conclusion. But the time will before long come, when it will bo 
thought wonderful that naturalists, who were well acquainted 
with the comparative stmeture and development of man, and 
other mammals, should have believed that each was the work 
of a scixirate act of creation. 
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It is manifest tliat man is now snbjoct to much variability. 
No two individuals of the same race are quite alike. Wo may 
compare millions of faces, and each will be distinct. Thera is 
an equally great amount of diversity in the proportions and 
dimensions of the various parts of tho body ; the length of tho 
legs being one of tho most variable points.* Although in some 
quarters of tho world an elongated ^ull, and in other quarters 
a short skull prevails, yet there is great diversity of shape even 
within the limits of the same race, as with the a bn rifpnMi of 

“ pure wd homogeneous in blood, eustoms, and language os any 

me that there is nearly os much diversity in the teeth as in the 
features. The chief arteries so frequently run in abnormal 
courses, that it hss been found useful for surgical purposes to 
calculate from 1010 corpses how often each course prevails.* 
The muscles are eminently variable: thus those of tho foot 
wore found by Prof. Turner* not to be strictly alike in any two 
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Ha addfi, that the power of performing the appropriate more- 
nicnts must hare been modified in accordance with the several 
deviations. Mr. J. Wood has recordcd“ the occurrence of 29.5 
muscular variations in thirty-six subjects, and in another set of 
the same number no less than 558 variations, those occurring on 
both sides of the body being only reckoned as one. In the lost 
set, not one body out of the thirty-six was “found totally 
“ wanting in departures from the standard descriptions of the 
“ muscular system given in anatomical text books.’’ A single 
body present^ the extraordinary number of twenty-five distinct 
abnormalities. The same muscle sometimes varies in many 
ways: thus Prof. Macalistcr describes' no less than twenty 
distinct variations in the palmarit aceeuorita. 

The famous old anatomist, Wolff,’ insists that the internal 
viscera are more variable than the external parts ; A'uffa parti- 
eula at qum non alilar et aliter in aliit ae haheat /lominibua. Ho 
has oven written a treatise on the choice of typical examples of 
the viscera for representation. A discussion on the beau-ideal 
of the liver, lungs, kidneys, &c., as of the human face divine, 
sounds strange in our ears. 

The variability or diversity of the mental faculties in men of 
the same race, not to mention the greater differences between 
the men of distinct races, is so notorious that not a word need 
here be said. So it is with the lower animals. All who have 
had charge of menageries admit this fact, and wo see it plainly 
in our dogs and other domestic animals. Brohm especially 
insists that each individual monkey of those which he kept tame 
in .Africa had its own peculiar disposition and temper: ho men- 
tions one baboon remarkable for its high intelligence ; and the 
keepers in the Zoological Gardens pointed out to mo a monkey, 
belonging to the Now World division, equally remarkable for 
intelligence. Bongger, also, insists on the diversity in the 
various mental characters of the monke}™ of the same species 
which he kept in Paraguay ; and this diversity, as he adds, is 
partly innate, and partly the result of the manner in which they 
have been treated or educated.* 

I have elsewhere* so fully discussed the subject of Inheritance, 
that I need hero add hardly anything. A greater number of 



* ‘Proo. Royal Soc.’ 1867, p. 
M4 ; alio 1 868, pp. 48.3, 524. There 
b a previous paper, 1866, p. 229. 

• ‘Proc. R. Irish Academy,’ vol. 
X. 1868, p. 141. 

’ ‘Act. Acad. St. Petenborg,’ 
1778, put ii. p. 217 



• Biehm, ‘ Thierlebea,’ B. i. a. 
58, 87. Rengger, ‘ SAugethiere vou 
Paraguay,’ e. 57. 

• ‘Variation of Animale and 
Pianta under Domestieatiou,’ vol 
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facta have been collected with respect to the tranionission of the 
most trifling, as well as of the most important characters in 
man, than in any of the lower animals; though the tacts are 
copious enough with respect to tho latter. So in regard to 
mental qualities, their transmission is manifest in our dogs, 
horses, and other domestic animals. Besides special tastes and 
habits, general intelligence, courage, bad and good temper, &c., 
are certainly transmitted. With man we see similar tacts in 
almost every fiunily; and we now know, through tho admirable 
labours of Mr. Galhm," that genius which implies a wonderfully 
complex combination of high tacnltics, tends to be inherited; 
and, on the other hand, it is too certain tliat insanity and deteri- 
orated mental powers likewise run in families. 

With respect to the causes of variability, we are in all cases 
very ignorant; but we can see that in man as in the lower 
animala, they stand in some relation to the conditions to which 
each species has been exposed, during several generations. 
Domesticated animals vary more than those in a state of nature ; 
and this is apparently due to the diversified and changing nature 
of the conditions to which they have been subjected. In this 
respect the difierent races of man resemble domesticated animals, 
and so do the individuals of the same race, when inhabiting a 
very wide area, like that of America. We see the influence of 
diversified conditions in the more civilised nations; for the 
members belongi^ to different grades of rank, and following 
different occupations, present a greater range of character than 
do the memliers of barbarous nations. But the uniformity of 
savages has often been exaggerated, and in some cases can hardly 
be said to exist** It is, nevertheless, an error to speak of man, 
oven if we look only to the conditions to which he has been 
exposed, as "far more domesticated”*' than any other animal. 
Some savage races, such as the Australians, are not exposed to 
more diversified conditions than ate many species which have 
a wide range. In another and much more important respect, 
man differs widely from any strictly domesticated animal ; for 
his breeding has never long been controlled, either by methodical 
or unconscious selection. Ko race or body of men has boon so 



'* ‘Hereditary Qaaiiu: an In- 
quiry into ita Lawi and Conie- 
qnencee,’ 18St. 

"Ur. Batai remarks (' The Natn- 
raliet on the Amaxona,’ 1863, vol. ii. 
p. 159), with reepect to the Indiana 
of the eame South American trihe, 
“ no two of them were at all similar 
"in the shape of the head; one 



" man had an oval viaage with fins 
“ featnrea, and another waa quite 
" Mongolian in breadth and pro- 
“ minence of cheek, spread of noe- 
“ trill, and obliquity of eyes.” 

» Blumenbach, ‘Treatises on An- 
thropolog.’ Eng. translat., 1865, p. 
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completely subjugated by other men, as that certain individuals 
should ho preserved, and thus unconsciously selected, from some- 
how excelling in utility to their masters. Kor have certain 
male and female individuals been intentionally picked out and 
matched, except in the well-known case of the Prussian grena- 
diers ; and in this case man obeyed, as might have been ex- 
pected, the law of methodical selection ; for it is asserted that 
many 'tail men were reared in the villages inhabited by the 
grenadiers and their tall wives. In Sparta, also, a form of selec- 
tion was followed, for it was enacted that all children should bo 
examined shortly after birth; tho well-formed and vigorous 
being preserved, tho others left to perish.” 

If we consider all the races of man as forming a single species, 
his range is enormous ; but some separate races, as the Americans 



law that widely-ranging s 
species with restricted ran 
with more truth be compai 
than with that of d< 

Not only does variabilitj 
the lower animals by the sa 
same parts of tho body a 
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Qtutrefages, that 1 need here only refer to their works.'* Mon- 
«trofutic8, which graduate into slight variations, are likewise so 
similar in man and the lower animals, that the same classification 
and the same terms con be used for toth, as has been shewn by 
Isidore Geoffix>y SL-Hilairc.'* In my work on the variation of 
domestic animals, 1 have attempted to arrange in a mde fashion 
the laws of variation under the following heads : — Tlio direct and 
definite action of changed conditions, as exhibited by all or nearly 
all the individuals of the same species, varying in the some manner 
under the same circumstances. The eflfects of the long-continued 
use or disuse of ports. The cohesion of homologous ports. The 
variability of multiple parts. Compensation of growth; but of 
this law 1 have found no good instance in the case of man. The 
effects of the mechanical pressure of one part on another ; as of 
the pelvis on the cranium of the infant in the womb. Arrets of 
development, leading to the diminution or suppression of parts. 
The reappearance of long-lost characters through reversion. 
And lastly, correlated variation. All these so-called laws apply 
equally to man and the lower animals ; and most of them even 
to plants. It would be superfluous here to discuss all of them 
but several are so important, that they must be treated at con- 
siderable length. 



The direct and definite action of changed condition !. — This is a 
most perplexing subject It cannot be denied that changed con- 
ditions produce some, and occasionally a considerable effect, on 
organisms of all kinds ; and it seems at first probable that if 
sufficient time were allowed this would be the invariable result. 
But I have failed to obtain clear evidence in favour of this con- 
clusion ; and valid reasons may be urged on the other side, at 
least as far as the innumerable structures are concerned, which 
are adapted for special ends. There can, however, be no doubt 
that changed conditions induce an almost indefinite amount of 
fluctuating variability, by which the whole organisation is rend- 
ered in some degree plastic. 

In the United States, above 1,000,000 soldiers, who served in 
the late war, wore meowed, and the States in which they were 



» Oodroa, ‘D* I’E>p»e«,’ 1859, 
tom. 11. livn 3. Qastrersgo, * Oaite 
d« l'£>;jtce HunuUne,' 1861. AIm 
L ectnrei oa Anthropology, givea in 
tho ‘ Rorno dot Conn Sdontifiqnes,’ 
1866-1868. 

‘ HkL Odn. «t Part, det Ano- 
mnllna do I’Organuation,’ in throe 
volamos, tom. i. 1832. 



'* I have fully diienasod theao 
lawa in my ‘ Variation of Anim.il* 
and Planta nndor Domcaticaticn,' 
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born and reared 
of obeerrations 
act directly on 
"wlicro the physical _ 

"and the State of birth, 

" exert a marked infiaenc< 
established, “ that residence in the Western States, during the 
“ years of growth, tends to produce increase of stature." On the 
other hand, it is certain that with sailors, their life delays growth, 
as shewn " by the great difference between the statures of soldiers 
“ and sailors at the ages of seTenteen and eighteen years.” Mr. B. 
A. Gould endeavonred to ascertain the nature of the influences 
which thus act on stature ; but he arrired only at negative resnlts, 
namely, that they did not relate to climate, the elevation of the 
land, soil, nor even " in any controlling d^ree ” to the abundance 
or the need of the comforts of life. This latter conclusion is 
directly opposed to that arrived at by Villerme, from the statistics 
of the height of the conscripts in different parts of France. Wlien 
we compare the differences in stature between the Polynesian 
chiefs and the lower orders within the same islands, or between 
the inhabitants of the fertile volcanic and low barren coral islands 
of the same ocean," or again between the Fuegianson the eastern 
and western shores of their country, where the moans of subsis- 
tence are very different, it is scarcely possible to avoid the con- 
clusion that better food and greater comfort do influence stature. 
But the preceding statements shew how difficult it is to arrive 
at any precise result Br. Beddoe has lately proved that, with 
the inhabitants of Britain, residence in towns and certain occupa- 
tions have a deteriorating influence on height ; and he infers that 
the result is to a certain extent inherited, as is likewise the case 
in the United States. Dr. Beddoe further believes that wherever 
a " race attains its maximum of physical development, it rises 
“ highest in energy and moral vigour.” " 

Whether external conditions produce any other direct effect 
It might have been expected tliat dif- 
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temperature, and the liver and skin under a high one.* It was 
Tormerly thought that the colour of the skin and the character 
of the hair were determined by light or heat ; and although it 
can hardly be denied that some effect is thus produced, almost 
all observers now agree that the effect has been very smalt, even 
after exposure during many ages. But this subject will be more 
properly discussed when we treat of the different races of man- 
kind. With our domestic animals there are grounds for 
believing that cold and damp directly affect the growth of the 
hair ; but I have not met with any evidence on this head in the 

Efftcti of the inereated Use and Dittae of Parts . — It is well 
known that use strengthens the muscles in the individual, and 
complete disuse, or the destruction of the proper nerve, weakens 
them. When the eye is destroyed, the optic nerve often becomes 
atrophied. When an artery is tied, the lateral channels increase 
not only in diameter, but in the thickness and strength of their 
coats. When one kidney ceases to act from disease, the other 
increases in size, and does double work. Bones increase not 
only in thickness, but in length, from carrying a greater weight” 
Different occupations, habitually followed, 1^ to changed 
proportions in various parts of the body. Thus it was ascertained 
by the United States Commission * that the legs of the sailors 
employed-in the late war were longer by O'SIT of an inch than 
those of the soldiers, though the sailors wore on an average 
shorter men ; whilst their arms were shorter by 109 of an inch, 
and therefore, out of proportion, shorter in relation to their 
lesser height. This shortness of the arms is apparently due to 
their greater use, and is an unexpected result ; but sailors 
chiefly use their arms in pulling, and not in supporting weights. 
With sailors, the girth of the neck and the depth of the instep 
are greater, whilst the circumference of the chest, waist, and 
hips is less, than in soldiers. 

Whether the several foiling modifications would become 
hereditary, if the same habits of life were followed during many 
generations, is not known, but it is probable. Ilengger* attri- 
butes the thin legs and thick arms of the Fayaguas Indians to 

* Dr. Bmkearldgt, ‘Thtory of Dr. Jaeger, “Uaber du Ungen- 
Diatheala,’ ‘Medical Timee,’ June 19 wachithum der Knochen,” ‘Jena- 
and July 17, 1869. lachen Zeitschrift,’ B. v. Heft 1. 

*' I hare given authorities for ** ‘ Inveatigstions,' &c. By B. A. 
these several statements in my Oonld, 1869, p. 288. 

‘Variation of Animals tnder Do- " ‘ Stugethiere von Paraguay, 
mestication,’ voL ii. pp. 297-300. 1830, a. 4. 
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unooeariT* RenentiaiM havinR po"^ neurlj their whole liTe* iu 
cuioea, with their lower extromitioa motionless. Other writers 
lisre come to s similar ooncinsion in analogous coses According 
to Crons,”* who lived for o long time with the Esquimonx, “ the 
“ natives believe that ingenuity and dexterity in soal-cotohing 
" (their highest art and virtue) is hereditary ; there is really 
" something in it, fur the son of a celebrated seal-catcher will 
** distinguish himself, though be lost his father in childhood.” 
But in this case it is mental aptitude, quite as much as bodily 
structure, which appears to be inherited. It is asserted that 
the hands of English labourers are at birth larger than those of 
the gentry.”* From the correlation which exists, at least in 
some cases,”* between the development of the extremities and of 
the jaws, it is possible that in those classes which do not labour 
much with their hands and fleet, the jaws wonid be reduced in 
size from this cause. That they are generally smaller in refined 
and civilised men than in hard-working men or savages, is certain. 
But with savages, as Mr. Herbert Spencer ”” has remarked, the 
greater use of the jaws in chewing coarse, uncooked food, would 
act in a direct manner on the'masticatory muscles, and on the 
hones to which they are attached. In infants, long before birth, 
the skin on the soles of the feet is thicker than on any other part 
of the body ; ** and it can hardly bo doubted that this is duo 
to the inherited effects of pressure during a long series of 
generations. 

It is familiar to every one that watchmakers and engravers 
ate liable to be short-sighted, whilst men living much out of 
doors, and especially savages, ore generally long-sighted.** Short- 
sight and long-sight certainly tend to be inherited.”* The 
inferiority of Europeans, in comparison with savages, in eye- 
sight and in the other senses, is no doubt the accumulated and 
transmitted effect of lessened use during many generations ; for 
Benggor" states that he has repeatedly observed Europeans, 



" ‘HUtory of OrtonluDd,’ Eag. 
iraadst. 1767, vol. i. p. 230. 

•* * latomurriaie.' By Alti. 
Walkor, 1838, p. 377. 

”* ‘Tho Vnriiitiou of AoinuU 
uador DomMticatioa, vol. b p. 173. 

*” ‘ Pnadploi of Biology,' voL t 
p,435. 

•• Pogtt, ‘LoctoTM OD Surgical 
Patboiogy,’ vol. ii. 1833, p. 309. 

”* It 1* a fiagnlar and nnti- 
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who had been brought up and spent their whole liyes with the 
wild Indians, who nevertheless did not equal them in the sharp- 
ness of their senses. The same naturalist observes that the 
cavities in the skull for the reception of the several sense-organs 
ore larger in the American aborigines than in Europeans; and 
this probably indicates a corresponding difference in the dimen- 
sions of the organs themselves. Blumenboch has also remarke<l 
on the large size of the nasal cavities in the skulls of the 
American aborigines, and connects this tact with their remarkably 
acnte power of smell. The Mongolians of the plains of Northern 
Asia, according to Fallas, have wonderfully perfect senses ; and 
Prichard believes that the great breadth of their skulls across 
the zygomas follows from their highly-developed sense-organs.* 
The Qnechna Indians inhabit the lofty plateaux of Peru ; and 
Alcide d’Orbigny states** that, from continually breathing a 
highly rarefied atmosphere, they have acquired chests and lungs 
of extraordinary dimensions. The colls, also, of the lungs are 
larger and more numerous than in Europeans. These observa- 
tions have been doubted ; but Mr. D. Forbes carefully measured 
many Aymaras, an allied race, living at the height of between 
10,000 and 16,000 feet; and ho informs me“ that they 
differ conspicuously from the men of all other races seen by bim 
in the circumference and length of their bodies. In his table of 
measurements, the statruc of each man is taken at 1000, and the 
other measurements are reduced to this standard. It is hero 
seen that the extended arms of the Aymaras are shorter than 
those of Europeans, and much shorter than those of Negroes. 
The legs are likewise shorter ; and they present this remarkable 
peculiarity, that in every Aymam measured, the femur is actually 
shorter than the tibia. On an average, the length of the femur 
to that of the tibia is as 211 to 252 ; whilst in two Europeans, 
measured at the same time, the femora to the tibise were as 244 
to 280; and in three Negroes as 258 to 241. The humerus is 
likewise shorter relatively to the forearm. This shortening ot 
that part of the limb which is nearest to the body, appears to be, 
08 suggested to mo by Mr. Forbes, a case of compensation in 



Physiology,’ &c., 1822, p. 404) on 
thii nme subject. M. Ginud-Teulon 
hiu recently collected (‘Revue dee 
Conn Scientifiqnes,’ 1870, p. 625) 
a large and valuable body of evidence 
proving that the canse of short- 
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“ Prichard, ‘Phys. HUt. of Man- 
kind,' on the authority of Blnmeu- 
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Telation with the greatly increased length of the tmnk. The 
Aymaras present some other singnlor points of stmctnre, for 
instance, the rery small projection of the heel. 

These men are so thoronghly acdimatised to their cold and 
lofty abode, that when formerly carried down by the Spaniards 
to the low eastern plains, and when now tempted down by high 
wages to the gold-washings, they suffer a frightful rate of mor- 
tality. Nevertheless Mr. Forbra found a few pure families 
which had survived during two generations : and he observed that 
they still inherited their characteristic peculiarities, liut it was 
manifest, even without measurement, that these peculiarities 
had all decreased ; and on measnrement, their bodies were found 
not to be so much elongated as those of the men on the high 
plateau ; whilst their femora had become somewhat lengthened, 
as had their tibim, although in a lees degree. The actual 
measurements may be seen by consulting Mr. Forbes’s memoir. 
From these observations, there can, I think, bo no doubt that 
residence during many generations at a great elevation tends, 
both directly and indirectly, to induce inherited modifications 
in the proportions of the bo^.“ 

Although nuin may not have been much modified during 
the latter stages of his existence through the increased or de- 
creased use of ports, the facts now given shew that his liability in 
this respect has not been lost ; and we positively know that the 
same law holds good with the lower animals. Consequently we 
may infer that when at a remote epoch the progenitors of man 
were in a transitional state, and were changing &om quadrupeds 
into bipeds, natural selection would probably have bwn greatly 
aided by the inherited effects of the increased or diminished use 
of the different parts of the body. 

Arrats Dtvtlopnunt . — There is a difference between arrested 

development and arrested growth, for parts in the former state 
continue to grow whilst still retaining their early condition. 
Various monstrosities come under this head ; and some, as a 
cleft-palate, are known to be occasionally inherited. It will 
suffice for our purpose to refer to the arrest^ brain-development 
of microcephalous idiots, as described in Vogt’s memoir.** 
Their skulls are smaller, and the convolutions of the bndn 
are less complex than in normal mem Tho frontal sinus, or the 

** Dr. Wiickeu (* Laodwirth- regions, hare their frames modified, 
■ebaft. Wochcnblatt,’ Mo. 10, 1869) ** ‘Hdmoire sor les Microod- 

bas Utely published an interesting phales,’ 1867, pp. 50, 125, 169, 171, 
Essay shewing bow domntie ani- 184-198. 
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somewhat resemble the lower types of mankind. Their in- 
telligence, and most of their mental focnlties, are extremely 
feeble. TTiey cannot acquire the power of speech, and are 
wholly incapable of prolonged attention, bnt are much given to 
imitation. They are strong and remarkably active, continually 
gamboling and jumping about, and making grimaces. They 
often ascend stairs on all-fours; and are curiously fond of 
climling up furniture or trees. We are thus reminded of the 
delict shewn by almost all boys in climbing trees; and this 
again reminds ns how lambs and kids, originally alpine animals, 
delight to frisk on any hillock, however small Idiots also 
resemble the lower animals in some other respects; thus several 
cases are recorded of their carefully smelling every mouthful of 
food before eating it. One idiot is described as often using his 
mouth in aid of his hands, whilst hunting for lice. They are 
often filthy in their habits, and have no sense of decency; and 
several cases have been published of their bodies being re- 
markably hairy." 



Jfetierjibn.— Many of t 
been introduced under 
is arrested in 



to be here given, might have 
heading. VHien a structure 
_ hut still continues growing, 
until it closely resembles a corresponding structure in some 
lower and adult member of the some group, it may in one sense 
be considered as a case of reversion. The lower members in a 
group give us some idea how the common progerritor was 
probably constructed ; and it is hardly credible that a complex 
port, arrested at an early phase of embryonic development, should 
go on growing so ns ultimately to perform its proper function, 
unless it had acquired such power during some earlier state of 
existence, when the present exceptional or arrested structure 
was normal. The simple brain of a microcephalous idiot, in as 
fw as it resembles that of an ape, may in tliis sense be said to 
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more strictly tmder onr present head of reTersion. Certain 
structures, regularly occurring in the lower menabcrs of the group 
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to which nian belongs, occasionally make their appearance in 
him, though not found in the normal human embryo; or, if 
nonnally present in the human embryo, they become abnormally 
developed, although in a manner which is normal in the lower 
members of the group. These remarks will be tendered clearer 
by the following illustrations. 

In various mammals the uterus graduates from a double 
organ with two distinct orifices and two passages, as in tlie 
marsupials, into a siugle organ, which is in no way double 
except from having a slight internal fold, as in the higher apes 
and man. The rodents exhibit a perfect series of gradations 
between these two extreme states. In all mammals the uterus 
is developed from two simple primitive tubes, the inferior 
portions of which form the cornua ; and it is in the words of 
Dr. Farre, " by the coalescence of the two cornua at their lower 
“ extremities that the body of the uterus is formed in man ; 
" while in those animals in which no middle portion or body 

exists, the cornua remain nnunited. As the development of 
" the uterus proceeds, the two cornua become gradually shorter, 
" until at length they are lost, or, as it were, absorbed into the 
" body of the uterus.” The angles of the uterus are still 
produced into cornua, even in anhnsls as high np in the scale as 
the lower apes and lemnrs. 

Now in women, anomalous cases are not very infrequent, in 
which the mature uterus is furnished with cornua, or is partially 
divided into two organs ; and such cases, accor^g to Owen, 
re]icat “the grade of concentrative development,” attained by 
certain rodents. Here perhaps we have an instance of a simple 
arrest of embrj'onio development, with subsequent growth and 
perfect functional development ; for either side of the partially 
double uterus is capable of performing the proper office of 
gestation. In other and rarer cases, two distinct uterine cavities 
are formed, each having its proper orifice and passage.^* No such 
stage is passed through during the ordinary development of the 
embryo; and it is difficult to believe, though perhaps not im- 
possible, that the two simple, minute, primitive tubes should 
know how (if such an expression may be nsed) to grow into two 



•• S«« Dr. A. Fsrre’t wtll-kaowa brstt*,’ voL iii., 1868, p. 687. Pro- 
articl« in the ‘ Cyclopedia of Ana- fnsor Tumor in ‘ Edinburgh Modi- 
tomy and PhyaWogy,’ voL v. 1859, cal Jonmal,’ February 1865. 
p. 642. Owen, ‘ Anatomy of Verte- 
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distinct nteri, each with a well-oonstructod orifice and passcgo, 
and each for^hcd with numerons musclee, nerves, glands and 
vessels, if the; had not former!; pass^ through a similar coarse 
of devdopment, as in the case of existing marsupials. Ko one 
will pretend that so jierfect a structure as the abnormal double 
uterus in woman could be the result of mere chance. But the 
principle of reversion, b; which a long-lost structure is called 
back into existence, might serve as the guide for its full develop- 
ment, even after the lapse of an enormous interval of time. 

Professor Canestrini, after discussing the foregoing and various 
analogous cases, arrives at the same conclusion os that just 
given. He adduces another instance, in the case of the malar 
bone,* which, in some of the Quadrumana and other mammals, 
nonnall; consists of two portions. This is its condition in the 
human foetus when two months old ; and through arrested develop- 
ment, it sometimes remains thus in man when adult, more 
cspeciall; in the lower prognathous races. Hence Canestrini 
concludes that some ancient progenitor of man must have liad 
this bone normall; divided into two portions, which afterwards 
liecame fased together. In man the frontal bone consists of a 
single piece, but in the embr;o, and in children, and in almost 
all the lower mammals, it consists of two pieces separated b; a 
distinct suture. This suture occadonall; persists more or less 
distinctl; in man after maturit; ; and more f^uentl; in ancient 
than in recent crania, ospeciall;, as Canestrini has observed, in 
those exhumed from the Drift, and belonging to the bracb;oe- 
phalio tn>e. Hero again he comes to the same conclusion as in 
the analogous case of the malar bones. In this, and other instances 
presenti; to be given, the cause of ancient races approaching the 
lower animals in certain characters more fceqncntl; than do the 
modem races, appears to be, that the latter stand at a somewhat 



“ • Asnoario dell* Soc. del N»tu- 
raliiti In Modena,’ 1867, p. 83. 
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dell’ oaso malare,’ Modena, 1872. 
Still more recently Gruber has 
written a pamphlet on the division 
of this bone. 1 give these references 
because a reviewer, arithout any 
grounds or temples, has throim 
doubts on my stat^enta. 



' The Complete Work of Charles Darwin Online 



40 



The Descent of Man. 



(greater distance in 
human 

Various other 



by different a 
neee seem not a little doubti 
>Iy low in the mammalian sci 
normally present.*' 
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Of the uithropomorphoiis apes the males alone haTe their 
canines folly developed ; but in the female gorilla, and in a less 
degico in the female orang, these teeth project considerably 
beyond the others; therefore the fact, of which I have been 
assniod, that women sometimes have considerably projecting 
canines, is no serious objection to the belief that their occasional 
great development in man is a case of reversion to an ape-like 
progenitor. He who rejects with scorn the belief that the shape 
of his own canines, and their occasional great development in 
other men, are due to onr early forefathers having been pro- 
vided with these formidable weapons, will probably reveal, by 
sneering, the line of his descent For though he no longer 
intends, nor has the power, to nse these teeth as weapons, he will 
nnconscionsly retract his “ snarling mnsclee" (thus named by 
Sir C. Bell),** so as to expose them ready for action, like a dog 
prepared to fight 

htany muscles are occasionBlly developed in man, which are 
proper to the Qnadrumana or other mammals. Professor 
VTacovich*'’ examined forty male snb^ts, and found a muscle, 
called by him the iscbio-pubic, in nineteen of them ; in three 
others there was a ligament which represented this muscle; and 
in the remaining eighteen no trace of it In only two out of 
thirty female subjects was this muscle developed on both sides, 
but in three others the rudimentary ligament was present This 
muscle, therefore, appears to be much more common in the 
male than in the fei^e sex ; and on the belief in the descent 
of man from some lower form, the fact is intelligible ; for it 
has been detected in several of the lower animals, and in all 
of these it serves exclusively to aid the male in the act of 
reproduction. 

Mr. J. Wood, in bis valuable series of ^pers,‘* has minutely 
described a vast number of muscular variations in man, which 
resemble normal structures in the lower animala The muscles 

** ‘Tht Anatomy of Exprooion,' 

18A4, pp. 110, 131. 

*' Quoted bv Prof. Caomtrini in 
tho ‘Annunrio,' he., 1867, p. 90. 

* ThcM papen deMrro eanfni 
»tudy by any ona who dmirM to 
learn how frequently our muacles 
vary, and in varying come to re- 
semble thoee of the Quadmmanu. 

The following references relate to 
the few points toucbe<l on in my 
text: ‘Pioc. Royal Soc. voL xiv. 

1865, pp. 379-384; vol. xv. 1866, 



p^ 241, 242 ; voL xv. 1867, p. 544 ; 
vol. xvi 1868, p. 524. 1 may hen 
ndd that Or. blnrie and Mr. St. 
Oeorge Hivart have shewn in their 
Memoir on the Lemuroidea (’ Tran- 
sact. Zoolog. Soc.’ voL vii. 1869, 
p. 96), how extraordinarily variable 
soma of the muacles are in these 
animals, the lowest membert of the 
Primatea. Gradations, alao, in the 
muscles leading to structures found 
in animals still lower in the scale, 
are numerous in the l.emuroidca. 
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B aubjoct, haTing a strong bodily 
id sknil, no leia than soven musculi.r raria- 
tiong were obgorred, all of which plainly represented muscles 
proper to various kinds of apes. This man, for instance, hod on 
both sides of his nock a true and powerful “ levator claviculac" 
such as is found in all kinds of apos, and which is said to occur 
in about one out of sixty human subjects.** Again, this man 
liad “ a special abductor of the metatarsal bone of the fifth 
" digit, such as Professor Huxley and Mr. Flower have shewn 
" to exist uniformly in the higher and lower apes.” I will give 
only two additional cases; \h.o acromio-banlar muscle is found 
in all mammals below man, and seems to be correlated with a 
quadrupedal gait," and it occurs in about one out of sixty 
human subjects. In the lower extremities Mr. Bradley " found 
an abductor ottit metatani quinti in both feet of man ; t his muscle 
had not up to that time been recorded in mankind, but is 
always present in the anthropomorphous apos. The muscles of 
-parts which are so eminently characteristic 
lely liable to vary, so as to resemble the 
in the lower animals."* Such reeem- 
it or imperfect: yet in the latter ease 
iransitional nature. Certain variations 
in, and others in woman, without our 
y reason. Mr. Wood, after describing 
ikes the following pregnant remark: 
)m the ordinary typo of the muscular 
ves or directions, which must bo taken 
own factor, of much importance to a 
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sbnomuklly resemble certain apes i 
mnscles, if there had been no genol 
On the other hand, if man is do 
creature, no valid reason can be a 
should not suddenly reappear aft® 
sand goneratious, in the same mam 
mules, dark-coloured stripes sud( 
and shoulders, after an ii 
of thousands of ge 
These VI 







10 closely relab 
st chapter, the 
■ ’ d eithe 



nan uterus furnished with c< 
rudimentary condition, the same organ in its 
rtain maniTnala. Some parts which are rudi- 
mentary in man, as the os coccyx in both sexes, and the mammtD 
in the male sex, are always present; whilst others, such as the 
snpracondyloid foramen, only occasionally appear, and therefore 
might have been introduced under the head of reversion. These 
several reversionary structures, as well as the strictly rudi- 
mentary ones, reveal the descent of man from some lower form 
in an unmistakable maimer. 



CorrtlaUd Variation . — 
structures are so intinu 
so docs another, without 
any reason. We cannot 
other, or whether both a 



able, in most cases, to assign 
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part. Varioua monstroeiUes, as I. Gooffroy repeatedly insiata, are 
thus iuUmately connected. Homologous structures are pw- 
ticularly liable to change together, as we see on the opposite 
sides of the body, and in the upper and lower extremities. 
Meckel long ago remarked, that when the muscles of the arm 
depart from their proper type, they almost always imitate those 
of the leg ; and so, conversely, with the muscles of the legs. The 
organs of sight and hearing, the teeth and hair, the colour of tho 
eldn and of the hair, eolour and constitution, are more or lees oor- 
related.** Professor Schaaffhausen first drew attention to the 
relation apparently existing between a muscular frame and 
the strongly-pronounced supra-orbital ridges, which are so 
oharacteristic of the lower races of man. 

Besides the variations which can be grouped with more or 
leas probability under the forego^ heads, there is a large class 
of variations wliioh may be provisionally called spontaneous, for 
to our ignorance they appear to arise without any exciting 
cause. It can, however, shewn that such variations, whether 
consisting of slight individual differences, or of strongly-marked 
and abrupt deviations of structure, depend much more on tho 
constitution of the organism than on the nature of the condi- 
tions to which it has been subjected.** 

Rate Inenaee . — Civilised populations have been known 

under favourable conditions, as in the United States, to double 
their numbers in twenty-five years ; and, according to a calcula- 
tion by Euler, this might occur in a little over twelve years.” At 
the funner rate, the present population of the United States 
(thirty millions), would in 657 years cover the whole terraqueous 
globe so thickly, that four men would have to stand on each 
square yard of surface. The primary or fundamental check to 
the continued increase of man is the difficulty of gaining 
subsistence, and of living in comfort. We may infer that this is 
the case from what we see, for instance, in the United States, 
where subsistence is easy, and there is plenty of room. If such 
means were suddenly doubled in Great Britain, our number would 
be quickly doubled. With civilised nations this primary check 
acts chiefly by restraining marriages. The greater death-rate a 
infants in the poorest classes is aleo very important ; as well at 

“ The anthoritlea for theae aeve- my ‘Variation of Animala and Plants 
rai atatementa are given in my under Domaatication.’ 

‘ Variation of AnimaU under Do- *' iSee the ever memorable ‘ Eaany 
meatication,’ rol. ii. pp. 320-!l35. on the Principle of Popniation,’ by 

•• This whole aubiect haa been the Rev. T. Ualthna, rol. i. I82«. p. 
diacuaaed in chap. xxui. rol. it of 6, St7. 
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the greater mortalitT’, from Tarions diaeaaes, of the inhaWtanta of 
crowded and miaorable honaea, at all agea. The effects of aeveie 
epidemics and wars are soon counterbalanced, and more than 
oonnterhalanceil, in nations placed nnder laTonrable conditions. 
Emigration also comes in aid as a temporary check, but, with 
the extremely poor classes, not to any great extent. 

There is reason to suspect, as Malthns has remarked, that the 
reproductiro power is actually leas in barbarous, than in civilised 
races. We know nothing positively on this head, for with 
savages no census has been taken; but from the concurrent 
testimony of missionaries, and of others who have long resided 
with such people, it appears that their families are nsmUly small, 
and large ones rare. This may be partly accounted for, as it is 
believed, by the women snckling their infants during a long 
time ; but it is highly probable that savages, who oft^ suffer 
much hardship, and who do not obtain so much nutritions food 
as civilised men, would bo actually less prolifia 1 have shewn 
in a former work," that all our domesticated quadrupeds and 
birds, and all our cultivated plants, are more fertile than the 
corresponding species in a state of nature. It is no valid 
objection to this conclusion that animals suddenly supplied with 
an excess of food, or when grown very fat ; and that most plants 
on sudden removal from very poor to very rich soil, are 
rendered more or less sterile. We might, therefore, expect that 
civilised men, who in one sense are highly domesticate, wonld 
be more prolific than wild men. It is also probable that the 
increased fertility of civilised nations would bmome, as with our 
domestic animals, an inherited character : it is at least known 
that with mankind a tendency to produce twins runs in 
fiunilies." 

Kotwithstanding that savages appear to bo less prolific than 
civilised i>eoplo, they would no doubt rapidly increase if their 
numbers were not by some means rigidly kept down. The San- 
tali, or hill-tnbes of India, have recently afforded a good illustra- 
tion of this fact; for, as shewn by Mr. Hunter," they have 
increased at an extraordinary rate since vaccination has been 
introduced, other pestilences mitigated, and war sternly repressed. 
This increase, however, would not have been possible had not 
these rude people spread into the adjoining districts, and worked 
for hire. Savagra almost always marry; yet there is some 
prudential restraint, for they do not commonly marry at the 

“ ‘VarUtion of Animals and Foroign M«dioo<aiirarg. Rsview, 
Plants nnder Domastication,’ voL ii. Jnlv, 1863, p. 170. 
pp. 111-113,163. " ‘Tba Annals of Rnnl Bengal, 

"Mr. Sedgwick, ‘British and by W. W. HnnUr, 186* p. 2i*. 
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earliest possible sge. The young men are often required to shew 
that they con support a wife ; and they generally hsTe first to 
earn the price with which to purchase her firom her parents. 
With sa-rages the difficulty of obtaining subsistence occasionally 
limits their number in a much more direct manner than with 
civilised people, for all tribes periodically suffer from severe 
famines. At such times savages are forced to devour mueh bad 
food, and their health can hardly fail to be injured. Many 
accounts have been published of their protruding stomachs and 
emaciated limbs after and during famines. They are then, also, 
compiled to wander much, and, as I was assur^ in Australia, 
their infants perish in large numbers. As famines are period- 
ical, depending chiefly on extreme seasons, all tribes mnst 
fluctuate in number. They cannot steadily and r^nlarly 
increase, as there is no artificial increase in the supply of food. 
Savages, when hard pressed, encroach on each other’s territories, 
and war is the result ; but they are indeed almost always at war 
with their neighbours. They are liable to many accidents on 
land and water in their search for food ; and in some conntries 
they suffer mnch from the larger beasts of prey. Even in 
India, districts have been depopulated by the ravages of 
tigers. 

Malthus has discussed these several checks, but he does not 
lay stress enough on what is probably the most important of all, 
namely infanticide, especially of female infants, and the habit of 
procuring abortion. These practices now prevail in many 
quarters of the world ; and infanticide seems formerly to have 
prevailed, as Mr. M’Leniuu)** has shewn, on a still more extensive 
scale. These practices appear to have originated in savages re- 
cognising the difficulty, or rather the impossibility of supporting 
all the infants that are bom. Licentiousness may also be added 
to the foregoing checks; but this docs not follow from failing 
means of subsistence; though there is reason to believe that in 
some cases (as in Japan) it has been intentionally encouraged 
as a means of keeping down the population. 

If we look back to an extremely remote epoch, before man had 
arrived at the dignity of manhood, ho would have been guided 
more by instinct and less by reason than are the lowest savages 
at the present time. Our early semi-human progenitors vronld 
not have practised infanticide or polyandry; for the instincts of 
the lower animals are never so perverted *■ as to lead them re- 



* PrimitiTs Msrritgf,’ 1865. 

“ A writtr in th« ‘Spnetstor’ 
(Much 12th, 1871, p. 320) corn- 
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golarly to destroy their own offiipring, or to be quite devoid of 
j^oosy. There would have been no prudential restraint from 
marriage, and the sexes would have freely united at an early age. 
Hence the progenitors of man would have tended to increase 
rapidly; but checlcs of some kind, either periodical or constant, 
most have kept down their nnmb^, even more severely than 
with existing savages. What the precise nature of these checks 
were, wo cannot say, any more than with most other animals. 
We know that horses and cattle, which are not extremely prolific 
animals, when fiirst turned loose in South America, increased at 
an enormous rate. The elephant, the slowest breeder of all 
known animals, would in a few thousand years stock the whole 
world. The increase of every species of monkey must bo 
checked by some means; but not, as Brehm remarks, by the 
attacks of beasts of prey. No one will assume that the actual 
power of reproduction in the wild horses and cattle of America, 
was at first in any sensible degree increased ; or that, as each 
district became fully stocked, this same power was di m i nish ed. 
No doubt in this case, and in all others, many checks concur, 
and different checks under different circumstances; periodical 
dearths, depending on unfavourable seasons, being probably the 
most important of aU. So it will have been with the early pro- 
genitors of man. 



HatuTul SeUdim . — ^We have now seen that man is variable in 
body and mind; and that the variations are induced, either 
directly or indirectly, by the same general causes, and obey the 
same general laws, as with the lower animals. Man has spread 
widely over the face of the earth, and must have been exposed, 
during his incessant migrations,** to the most diversified con- 
ditions. The inhabitants of Ticrra del Fnego, the Cape of Good 
Hope, and Tasmania in the one hemisphere, and of the Arctic 
regions in the other, must have passed through many climates. 



“fall of msn. Hobovt tlut tho 
** iutiDcU of tho highor asimaU 
“ ara far noblor than tho habiu of 
“ aavago races of men, and ho finds 
“ himsolf, thsroforo, compoUad to 
** ro-intr<dnco, — in a fcrm of tho 
“ r;hataatial irthodoxy of which ha 
“ appears to ho quite unconscions, — 
“ and to introdoce as a sdontific 
“ hypotbosis tho doctrino that man's 
“ gain of kmMltiM was the canse of 
** a temporary bat loag-endnring 
moral deterioration, as indicated 



“ by the many fool onstoms, es- 
** pecially as to marriage, of savage 
“ tribes. What does the Jewish 
** tradition of the moral degenera- 
“ tion of man through his snatching 
“at a knowlodgo forbidden him 
“ by his highest instinct assert 
“ beyond this?" 

** See some good remarks to this 
effect by W. Manley Javons, “A 
“ Dsdnetion from Danrin’s Theory,’ 
* Nature,’ 1869, p. 231. 
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and changed their habits many times, before they reached their 
present homes." The early progenitors of man must also hare 
tended, like all other animals, to have increased beyond their 
means of subsistence ; they must, therefore, occasionally hare 
been exposed to a struggle for existence, and consequently to the 
rigid law of natural selection. Beneflcial variations of all kinds 
wilt thus, either occasionally or habitually, have been preserved 
and injurious ones eliminated. 1 do not refer to strongIy-marke<l 
deviations of structure, which occur only at long intervals ot 
time, but to mere individual differences. We know, for instance, 
that the muscles of our hands and feet, which determine our 
powers of movement, are liable, like those of the lower animats," 
to incessant variability. If then the progenitors of man inhabit- 
ing any district, especially one undergoing some change in its 
conditions, were divided into two equal bodies, the one half 
which included all the individuals best adapted by their powers 
of movement for gaining subsistence, or for defending themselves, 
would on an average survive in greater numbers, and procreate 
more offspring than the other and less well endowed half. 

Man in the rudest state in which ho now exists is the most 
dominant animal that has ever appeared on this earth. He has 
spread more widely that any other highly organised form ; and 
all others have yielded before him. He manifestly owes this 
immense superiority to his intellectual faculties, to his social 
habits, which lead him to aid and defend his fellows, and to his 
corporeal structure. The supreme importance of these characters 
has been proved by the final arbitrament of the battle for life. 
Through his powers of intellect, articulate language has been 
evolved; and on this his wonderful advancement has mainly 
depended. As Mr. Chauncey Wright remarks “ a psychological 
“ analysis of the faculty of language shews, that even the smallest 
“proficiency in it might require more brain power tlrnn the 
" greatest proficiency in any other direction." He has invented 
and is able to use various weapons, tools, traps, &c., with which 
he defends himself, kills or catches prey, and otherwise obtains 
food. Ho has made rafts or canoes for fishing or crossing over 
to neighbouring fertile islands. He has discovered the art of 

" Lathun, ‘ Man and hia Migra- “ elaaaad in any of the above 
Uoiw,' 1861, p. 136. “ groniM.” ThoM mnaelai differ 

** Masan. Murie and Mivart in even on the oppoaito aides of the 
their ‘Anatomy of the Lemnroidea' ume individnah 
(‘Transact. Zwlog. Soc.’ vol. vii. ** Limits of Natnral Selection, 
1869, pp. 96-98) say, “soma mnscles ‘North American Baview,' Oct. 
“ are so irregnlar in their distribu- 1870, p. 296. 

“ tion that they cannot be well 
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niaking firo, by which hard and stringy roots can bo rendered 
digestible, and poisonous roots or herbs innocuous. This dis- 
coTery of fire, probably the greatest ever made by man, excepting 
language, dates from before the dawn of history. These soreral 
inrentions, by which man in the rudest state has become so pre- 
eminent, are the direct results of the development of his powers 
of observation, memory, curiosity, imagination, and reason. I 
cannot, therefore, under^nd how it is that Mr. Wallace” main- 
tains, that “natural selection could only have endowed the 
< savage with a brain a little superior to that of an ape.” 

Although the intellectual powers and social habits of man are 
of paramount importance to him, we must not underrate the 
importance of his bodily structure, to which subject the remain- 
der of this chapter will be devoted ; the development of the in- 
tellectual and social or moral faculties being discussed in a later 
chapter. 

Even to hammer with precision is no easy matter, as every 
one who has tried to learn carpentry win admit. To throw a 
stone with as true an aim as a Fuegian in defending himself, or 
in killing birds, requires the most consummate perfection in the 
correlate action of the muscles of the hand, arm, and shoulder, 
and, further, a fine sense of touch. In throwing a stone or spear, 
and in many other actions, a man must stand firmly on his feet ; 
and this again demands the perfect co-adaptation of numerous 
muscles. To chip a flint into the rudest tool, or to form a 
barbed spear or hook from a bone, demands the use of a perfect 
hand ; for, as a most capable judge, Mr. Schooldaft," remarks, 
the shaping fragments of stone into knives, lances, or arrow-heads. 



•’ * Quarterly Review,’ April 
1869, p. 392. ThU labject U more 
fully ditcusied ia Mr. Wallace’* 
‘Contributions to the Theory of 
Natural Selactiou,’ 1870, ia which 
all the eseaye referrid ^ in this 



e published in 
‘Bibliothbqne Universelle,' June 
1870. The remark quoted in my 
teat will anrprise every one who 
has read Mr. Wallace's celebrated 
raper on ‘The Origin of Human 
Races deduced from the Theory of 
Natural Selection,’ originally pub- 
lished in the ‘ Anthropological Re- 
view,’ May 186't,p.clriii. 1 cannot 



here resist quoting a most just 
remark W Sir J, Lubbock (‘Pre- 
historic Times,’ 1865, p. 479) in 
reference to this paper, namely, that 
Ml. Wallace, “with characteristic 
“ nnselfishnes.s, awrihes it (i.e. the 
“ ides of natural selection) unre- 
“ servedly to Mr. Darwin, although, 
“ as is well known, be struck out 
“ the idea independently, and pnb- 
“ lishad it, though not with the 



“ Quoted by Mr. Lawson Tait in 
his ‘Law of Natural Selection,’ — 
‘ Dublin Quarterly Journal of Medi- 
cal Science,' Feb. 1869. Dr. Keller 
is likewise quoted to the same 
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Kbews “ extraordinary ability and long practice.” This is to a 
great extent proved by the foct that primeval men practised a 
division of labour; each man did not manufacture his own flint 
tools or rude pottery, but certain individuals apprar to have 
devoted themselves to such work, no doubt receiving in exchange 
the produce of the chase. ArduBologists are convinced that an 
enormous interval of time elapsed before our ancestors thought 
of grinding chipped flints into smooth tools. One can hardly 
douht, that a man-like animal who possessed a hand and arm 
sufficiently perfect to throw a stone with precision, or to form a 
flint into a rude tool, could, with sufficient practice, as far as 
mechanical skill alone is concerned, make almost anything 
which a civilised man can make. The structure of the hand in 
this respect may be compared with that of the vocal organs, 
which in the apes are used for uttering various signal-cries, or, 
as in one genus, musical cadences; but in man the closely 
similar vocal organs have become adapted through the inherited 
effects of use for the utterance of articulate language. 

Taming now to the nearest allies of men, and therefore to tho 
best representatives of our early progenitors, we find that the 
hands of the Quadrumona are constructed on the same general 
pattern as our own, but are for less perfectly adapted for diver- 
sified uses. Their bonds do not serve for locomotion so well 
as the feet of a dog ; os may be seen in such monkeys as the 
chimpanzee and orang, which walk on the outer margins of 
the palms, or on the knnckles.** Their hands, however, are 
admirably adapted for climbing trees. Monkeys seize thin 
branches or ropes, with the thumb on one side and the fingers 
and palm on the other, in the same manner as wo do. They can 
thus also lift rather large objects, such as the neck of a bottle, to 
their months. Baboons turn over stones, and scratch up roots 
with their hands. They seize nuts, insects, or other small 
objects with the thumb in opposition to the fingers, and no 
doubt they thus extract eggs and the young from the nests of 
birds. American monkeys beat the wild oranges on the branches 
until the rind is cracked, and then tear it off with the fingers of 
the two hands. In a wild state they break open hard fruits 
with stones. Other monkeys open mussel-shells with the two 
thumbs. With their fingers they pull out thorns and burs, and 
hunt for each other's parasites. They roll down stones, or throw 
them at their enemies : nevertheless, they are clumsy in these 
various actions, and, as I have myself seen, are quite unable to 
throw a stone with precision. 

•• Owen, • Anntomy of Vertebrates, ' rol. lii. p, 71. 
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ItEoems to mo far from trne that because “ objects aro grasped 
** clumsily ” by monkeys, “ a much less specialised organ of 
«* prehension ” would have serred them " equally well with 
tb^ present hands. On the contrary, I see no reason to doubt 
that more perfectly constructed ba^s would have been an 
advantage to them, provided that they were not thus rendered 
loss fitted for climbing trees. Wo may suspect that a hand as 
perfect as that of man would have been disadvantageous for 
climbing ; for the most arboreal monkeys in the world, namely, 
Ateles in America, Colobns in Africa, and Hylobates in Asia, 
are either thnmblcss, or their toes partly cohere, so that their 
limbs are converted into mere grasping hooks.” 

As soon as some ancient member in the great series of the 
Frimates came to be less arboreal, owing to a change in its 
manner of procuring subsistence, or to some change in the 
surrounding conditions, its habitual manner of progression would 
have been \nodified : and thus it would have been leudered more 
strictly quadrupedal or bipedal. Baboons frequent hilly and 
rocky districts, and only from necessity climb high trees;” and 
they have acquired almost the gait of a dog. Man alone has 
become a biped ; and we can, I think, partly see how he has 
come to assume his erect attitude, which forms one of his most 
conspicuous characters. Man could not have attained his present 
domWnt position in the world without the use of his hands, 
which are so admirably adapted to act in obedience to his will. 
Sir C. Bell” insists that the hand supplies all instruments, 
“ and by its correspondence with the int^ect gives him nniver- 
** sal dominion.” But the hands and arms could hardly have 
become perfect enough to have manufactured weapons, or to 
have burled stones and spears with a true aim, os long as they 
were habitually used for locomotion and for supporting the 
whole weight of the body, or, as before remarked, so long as they 
were especially fitted for climbing trees. Such rough treatment 
would also have blunted the sense of touch, on which their 
delicate use largely depends. From these causes alone it would 
have been an advantage to man to become a biped; but for 



'♦ ‘ Qiuitcrlj Eoriew,’ April 
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many actions it is indispensable that the arms and whole npper 
port of the body should be free ; and he must for this end stand 
firmly on his feet. To gain this great advantage, the feet have 
been rendered flat ; and the great toe has been peculiarly modi- 
fied, though this has entailed the almost complete loss of its 
power of prehension. It accords with the principle of the 
division of physiological labour, prevailing throughout the 
animal kingdom, that as the hands became perfected for pre- 
hension, the feet should have become perfected for support and 
locomotion. With some savages, however, the foot has not 
altogether lost its prehensile power, as shewn by their manner 
of climbing trees, and of using them in other ways.''* 

If it bo an advantage toman to stand firmly on his feet and to 
have his hands and arms free, of which, from his pre-eminent 
success in the battle of Ufe, there can be no doubt, then I can see- 
no reason why it should not have been advantageous to the 
progenitors of man to have become more and more erect or 
bipedal. They would thus have been better able to defend 
themselves with stones or clubs, to attack their prey, or other- 
wise to obtain food. Tho best built individuals would in the 
long run liavo succeeded best, and have survived in larger 
numbers. If the gorilla and a few allied forms had become 
extinct, it might have been argued, with great force and apparent 
truth, that an animal could not have been gradually converted 
from a quadruped into a biped, as all the individuals in on 
intermediate condition would have been miserably ill-fitted 
for progression. But wo know (and this is well worthy of 
reflection) that the anthropomorphous apes are now actually in 
an intermediate condition ; and no one doubts that they ore on 
tho whole well adapted for their conditions of life. Thus the 
gorilla runs -with a sidelong shambling gait, but more commonly 
progresses by resting on its bent hands. The long-armed apes 
occasionally use their arms like emtehes, swinging their bodies 
forward between them, and some kinds of Hylobatos, -without 
having been taught, can walk or run upright with tolerable i 
quickness ; yet they move awkwardly, and much less securely 
than man. We see, in short, in existing monkeys a manner of 
progression intermediate between that of a quadruped and a 



« Eackel ha» an eiccllent di»- 

b^e a bi^:‘^NrtUrUrhe Sch^ 
fungsgeachichte,’ 1868. a. 507. Dr. 
BSeWr (■ Conferences anr la Thiorie 
Darwinienne,’ 1869, p. 135} has 
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foot aa a prehensile organ by man ; 
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phoos apes approach in structoie n 
than to the qu^mpedal type. 

As the progenitors of man became more and more erect, with 
their hands and arms more and more modified for prehension 
and other purposes, with their feet and legs at the same time 
transform^ for firm support and progression, endless other 
changes of structure would have become necessary. The pelvis 
would have to be broadened, the spine peculiarly curved, and the 
head fixed in an altered position, all which changes have been 
attained by man. Prof. Schaaffhanaen maintains that “the 
“ powerful mastoid processes of the human skull are the result of 
“ his erect position and these processes are absent in the oraug, 
chimpanzee. Occ., and are smaller in the gorilla than in man. 
Various other structures, which appear connected with man’s 
erect pDsition, might here have been added. It is very difficult 
to decide how far these correlated modifications are the result of 
natural selection, and how far of the inherited effects of the 
increased use of certain parts, or of the a 
another. No doubt those meausof change often co 
when certain muscles, and the crests of bone to which tl 
attached, become enlarged by habitual use, this shea 
certain actions are habitually performed and must be serviceable. 
Hence the individuals which performed them best, would tend 
to survive in greater numbers. 

The free use of the arms and hands, partly the cause and 
m’s erect position, appears to have led in an 
1ST modifications of structure. The early 
oan were, as previously stated, probably 
t canine teeth; but as they gradually 
acquired the habit of using stones, clubs, or other weapons, for 
lighting with their enemies or rivals, they would use their jaws 
and teeth lees and less. In this case, the jaws, together with the 
teeth, would become reduced in size, as we may feel almost sure 
from innumerable analogous cases. In a future chapter wo 
shall meet with a closely parallel case, in the reduction or com- 
plete disappearance of the canine teeth in male ruminants, 
■ 'n relation with the development of their horns ; and 
;hting with their incisor 
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In the adnlt male anthropomorphous apes, as Eutimeyer,’’ 
and others, hare insisted, it is the effect on the skull of the great 
development of the jaw-muscles that causes it to differ so greatly 
in many respects from that of man, and has given to these 
animals “ a tmly frightftil physiognomy.” Therefore, as the jaws 
and teeth in man’s progenitors gradnally became reduced in size, 
the adnlt skull would have come to resemble more and more 
that of existing man. As we shall hereafter see, a great reduction 
of the canine teeth in the males wonld almost certainly affect the 
teeth of the females through inheritonee. 

As the various mental faculties gradually developed themselves 
the brain would almost certainly become lar^r. No one, I 
presume, doubts that the large proportion which the size of 
man’s brain bears to his body, compa^ to the same proportion 
in the gorilla or orang, is closely connected with his higher 
mental powers. We meet with closely analogous facts with 
insects, for in ants the cerebral ganglia are of extraordinary 
dimensions, and in all the Hymenoptera these ganglia are many 
times larger than in the less intelligent orders, such as beetles.” 
On the other hand, no one supposes that the intellect of any 
two animals or of any two men can be accurately gauged by the 
cubic contents of their skulls. It is certain that there may bo 
extraordinary mental activity with on extremely small absolute 
mass of nervous matter: thus the wonderWly diversified 
instincts, mental powers, and affections of ants are notorious, 
yet their cerebral ganglia are not so large as the quarter of a 
small pin’s head. Under this point of view, the brain of an ant is 
one of the most marvellous atoms of matter in the world, perhaps 
more so than the brain of a man. 

The belief that there exists in man some close relation between 
the size of the brain and the development of the intellectnal 
facnltics is supported by the comparison of the skulls of savage 
and civilised races, of ancient and modem people, and by the 
analogy of the whole vertebrate series. Dr. J. Barnard Davis has 
proved,” by many careful measurements, that the moan internal 
capacity of the skull in Europeans is 923 cubic inches; in 
Americans 87’5 ; in Asiatics 87‘1 ; and in Australians only 81 -9 
cubic inches. Professor Broca •“ found that the nineteenth century 

” *Di« Grennn der Thicrirelt, TOmUcria’ 1870, p. 14. My son, 
eiaa Batrachtnng zu Darwin’s LeAre,’ Mr. F. Darwin, dissected for me the 
1868, s. 51. cerebral ganglia of the Farmioa 

’* Dnjardin, * Annales des Sc. m/a. 

Nat,' 3rd aeries Zoolog. tom. sir. '• ‘ Philosophical Transactions, 
1850, p. 203. See also Mr. Lowne, 1869, p. 513. 

‘Anatomy and Phys. of the J/ajca “ ‘Les Selections, M. P. Broca, 
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skulls from graves in Paris were larger than those from vaults 
of the twelfth century, in the proportion of 1484 to 1426 ; and 
that the increased size, as ascertained by measurements, was 
exclusively in the frontal part of the skull— the seat of the 
intellectual faculties. Prichard is persuaded that the present 
inhabitants of Britain have “ much more capacious brain-cases ” 
than the ancient inhabitants. Nevertheless, it must he admitted 
that some skulls of very high antiquity, such as the famous one 
of Neanderthal, are well developed and capacious.” With 
respect to the lower animals, M. E. Lartet,” by comparing the 
crania of tertiary and recent mamma ls belonging to the same 
groups, has come to the remarkable conclusion that the brain is 
generally larger and the convolutions are more complex in the 
more recent forms. On the other hand, I have shewn” that the 
brains of domestic rabbits are considerably reduced in bulk, in 
oomparisob with those of thewild rabbit or hare; and this may be 
attributed to their having been closely confined during many 
generations, so that they have exerted their intellect, instincts, 
HflTiBPfi and voluntary movements but little. 

The gradually increasing weight of the brain and skull in 
man must have influenced the development of the supporting 
spinal column, more especially whilst he was becoming erect 
As this change of position was being brought about, the internal 
pressure of the brain will also have inflnenced the form of the 
skull ; for many facts show how easily the skull is thus aficcted. 

B that it is modified by the kind of cradle in 
” ■ ■■ ■ B of the muscles, and a 
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apparently by the prcssnre of the brain in a new direction.” 
I have shewn that with long-eared rabbits even so trifling a cause 
as the lopping forward of one ear drags forward almost every 
bone of the skull on that side ; so that the bones on the opposite 
side no longer strictly correspond. Lastly, if any animal were 
to increase or diminish much in general size, without any change 
in its mental powers, or if the mental powers were to bo much 
increased or diminished, without any great change in the size of 
the body, the shape of the skull would almost certainly be 
altered. I infer this &om my observations on domestic rabbits, 
some kinds of which have become very much larger than the 
wild animal, whilst others have retained nearly the same size, 
but in both cases the brain has been much reduced relatively to 
the size of the body. Now I was at first much surprised on 
finding that in all these rabbits the skull had become elongated 
or dolichocephalic ; for instance, of two skulls of nearly equal 
breadth, the one from a wild rabbit and the other from a large 
domestic kind, the former was 315 and the latter 4-3 inches in 
length." One of the most marked distinctions in different races 
of men is that the skull in some is elongated, and in others 
rounded; and here the explanation suggested by the case of the 
rabbits may hold good ; for Weicker finds that short “ men incline 
more " to brachycephaly, and tall men to dolichocephaly and 
tall men may be compa^ with the larger and longer-bodied 
rabbits, all of which have elongated skulls, or are dolicho- 
cephalic. 

From those several facts we can understand, to a certain 
extent, the moans by which the great size and more or less 
rounded form of the skull have been acquired by man ; and these 
are characters eminently distinctive of him in comparison with 
the lower animals. 



Another most conspicuous difference between man and the 
lower animals is the nakedness of his skin. Whales and 
porpoises (Cetacea), dugongs (Sirenia) and the hippopotamus are 
naked; and this may be advantageous to them for gliding 



•* SchaaffhauMn gives from BIu- 
menbach aad Busch, the cases of the 
spasms and cicatrix, in ‘Anthro- 
poioe. Baview,* Oct. 1868, p. 420. 
Dr. Jarroid (‘ Anthropoiogia,* 1808, 
pp. 115, 116)addacea from Camper 
and from his own observations, cases 
of the modification of the sknli from 
the head being fixed in an unnatural 
position. Ho believes that in cer- 



maker, where the head Is habitually 
held forward, the forehead becomes 
more rounded and prominent. 

" ‘Variation of Animals,’ Ac., 
vol. i. p. 117, on the elongation of 
the skull ; p. 119, on the efiect of 
the lopping of one ear. 



" Quoted by Sch inflliansen, in 
‘ Anthropolog. Review,’ Oct. 1868, 
p. 419. 
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through tho water; nor would it be utjtirioua to thorn from the 
lo8s of warmth, as the species, which inhabit the colder regions, 
are protected by a thick layer of binbber, serving the same 
purpose as tho fur of seals and otters. Elephants and rhino- 
ceroses are almost hairless; and as certain extinct species, 
which formerly lived under an Arctic climate, were covered witli 
long wool or hair, it would almost appear as if the existing 
species of both genera had lost their hairy covering from exposure 
to heat. This appears the noore probable, as the elephants in 
India which live on elevated and cool districts are more hairy” 
than those on tho lowlands. May we then infer that rnan 
became divested of hair from having aboriginally inhabited some 
tropical land? That the hair is chiefly retained in the male sex on 
the chest and face, and in both sexes at the junction of all four 
limbs with the trunk, favours this inference — on the assumption 
that the hair was lort before man became erect ; for the parts 
which now retain most hair would then have been most protected 
from the heat of tho sun. The crown of the head, however, 
offers a curious exception, for at all times it must have been one 
of the most exposed parts, yet it is thickly clothed with hair. 
The fact, however, that the other members of tho order of 
Primates, to which man belongs, although inhabiting various hot 
regions, are well clothed with hair, generally thickest on the upper 
surface,” is opposed to the supposition that man became naked 
through the action of the sun. Mr. Belt believes” that within 
tho tropics it is an advantage to man to be destitute of hair, as 
he is thus enabled to free himself of the multitude of ticks (acari) 
and other parasites, with which he is often infested, and which 
sometimes cause ulceration. But whether this evil is of sufficient 
magnitude to have led to the denudation of his body threngh 
natural selection, may be doubted, since none of the many 
quadrupeds inhabiting the tropics have, as far as 1 know, 
acquired any specialised means of relief. Tho view which seems 
to me the meet probable is that man, or rather primarily woman, 
*’ Owes, ‘Automj of Vorto- aver, ttaU* that in tha Oorills lha 
bntat,’ vol. UL p. 619. hair is thinner on tha back, wbua 



Troy St.-Uiiaira re- 
marks (‘ Hist. Nat. G6n<rale,' tom. 
ii. 1859, pp. 215-217) on the head of 
man beine oorarad arith long hair ; 
also on tna upper tnr&cea of mon- 
keys and of other mammals being 
more thickly clothed than tha lower 
surfaces. ThU has likawiaa been 
observed by various authors. Prof 
P. Gervais (‘Hist. Nat. das Msm- 
mifbras,’ tom. i. 1854, p. 28), hoi 



it is partly rubbed off, than oi 

“ The ‘ Naturalist in Nicaragua,* 
1874, p. 209. As soma conflrms- 
tion of Ur. Balt’s view, I may quota 
the fallowing passage from Sir W. 
Denison (‘Variatias of Vice-Regal 
Life,’ voLL 1870, p. 440): “ItUsaid 
“ to be a practice with tha Aus- 
“ tralians, when tha rermin gat 
iw- “ tronblasoma, to singe taemsalvas.” 
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became divested of hair for ornamental purposes, as ve shall see 
under Sexual Selection ; and, according to this belief, it is not 
surprising that man should differ so greatly in hairiness from all 
other Primates, for characters, gained through sexual selection, 
often differ to an extraordinary dc(^ in closely-related forms. 

According to a popular impression, the aberace of a tail is 
eminently distinctive of man ; but as those apes which come 
nearest to him are destitute of this organ, its disappearance does 
not relate exclusively to man. The tail often differs remarkably 
in length within the same genus : thus in some species of Macaens 
it is longer than the whole body, and is formi^ of twenty-four 
vertebrse; in others it consists of a scarcely visible stump, 
containing only three or four vertebrae. In some kinds of 
baboons there are twenty-five, whilst in the mandrill there are 
ten very small stunted caudal vertebrae, or, according to Cuvier,* 
sometimes only five. The tail, whether it be long or short, almost 
always tapers towards the end ; and this, I presume, results from 
the atrophy of the terminal muscles, together with their arteries 
and nerves, through disuse, leading to the atrophy of the terminal 
bones. But no explanation can at present be given of the great 
diversity which often occurs in its length. Here, however, wo 
are more specially concerned with the complete external dis- 
appearance of the tail Professor Broca has recently shewn" 
that the tail in all qiuidmpeds consists of two portions, generally 
separated abruptly from each other ; the basal portion consists 
of vertebra, more or less perfectly channelled and furnished with 
apophyses like ordinary vertebra ; whereas those of the terminal 
portion are not channelled, are almost smooth, and scarcely 
resemble true vertebra. A tail, though not externally visible, is 
really present in man and the anthropomorphous apes, and is 
constructed on exactly the same pattern in both. In the terminal 
portion the vertebrie, constituting the o» coccyx, are quite 
rudimentary, being much reduced in size and number. In the 
basal portion, the vertebra are Ukewiae few, are united firmly 
together, and are arrested in development; but they have been 
rendered much broader and flatter than the corresponding 
vertebra in the tails of other animals : they constitute what 
Broca calls the accessory sacral vertebra. These are of functional 
importance by supporting certain internal ports and in other 
ways; and their mc^ification is directly connected with the erect 

•• Mi . St. George Mlvsrt, ‘Proc. Geoffrey, ‘Hi«t. Not. Gen.' tom. ii. 
Zoolog. Soc.’ 1865, pp. 562, 583. p. 244. 

Dr. J. £. Grw, ‘Cot. Brit. Mns.: " ‘Bevued'AnthropoIogie,’ 1872; 

Skeletoao.’ Owen, ‘Anotomy of ‘ Lo Conotitutioa deo VerUbree ooa- 
Vertebroteo,' voL U. p. 517. loidore doles.’ 
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or semi-erect sttitade of moa and the antbropomorphona apes. 
This coDclnsion is the more trustworthy, as Broca formerly held 
a different view, which he has now abandoned. The modifica- 
tion, therefore, of the basal caudal vertebrsa in man and the 
higher apes may have been effected, directly or indirectly, 
through natural selection. 

But what are we to say about the rudimentary and variable 
vertebne of the terminal portion of the tail, forming the o» coccyx » 
A notion which has often been, and will no doubt again be 
ridiculed, namely, that frietkm has had something to do with 
the disappearance of the external portion of the tail, is not 
so ridiculous as it at first appears. Dr. Anderson” states 
that the extremely short tail of ilfaoaciu irunneiu is formed of 
eleven vertebrae, including the imbedded basal ones. Tho 
extremity is tendinous and contains no vertebrm; this is suc- 
ceeded by five rudimentary ones, so minute that together they 
are only one line and a half in length, and these are permanently 
bent to one side in the shape of a hook. The free part of the 
tail, only a little above on inch in length, includes only four more 
small vertebrae. This short toil is carried erect; but about a 
quarter of its total length is doubled on to itself to tho loft ; and 
this terminal port, which includes the hook-like portion, servos 
" to fill up the interspace between the upper divergent portion 
“ of the callositios so that the animal sits on it, and thus renders 
it rough and callous. Dr. Anderson thus sums up his observa- 
tions : “ Those facts seem to mo to have only one explanation ; 
“ tills tail, from its short size, is in tho money’s way when it 
“ sits down, and frequently becomes placed under tho animal 
“ while it is in this attitude ; and from the circumstance that it 
" does not extend beyond tho extremity of the ischial tuberosities 
“ it seems as if tho tail originally had been bent round, by the 
“ will of the animal, into tho interspace between tho callosities, to 
“ escape being pres^ between them and the ground, and that 
" in time tho curvature became permanent, fitting in of itself 
* when the organ happens to be sat upon.” Under these circum- 
stances it is not surprising that the surface of the tail should 
have been roughened and rendered callous' and Dr. Murio,” who 
carefully observed this species in tho Zoological Gardens, as well 
as three other closely allied forms with slightly longer tails, says 
that when the animal sits down, the tail “ is necessarily thrust 
“ to one side of the buttocks; and whether long or short its root 
" is consequently liable to io rubbed or chafed.” As we now 

« < Proc. Zoolog. Soc.,’ 1872, p. “ ‘ Proc. Zoolog. Soo. 1872, ?. 

? 10 . 786 . 
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li»ye evidence that matilations oocasionaU; piodnce an inherited 
effect,** it is not very improbable that in short-tailed monkeys, the 
projecting part of the tail, being functionally useless, should after 
many generations have become rudimentary and dMorted, from 
beingcontinnally rubbed and chafed. We see the projecting port in 
this condition in the Macactu brunneiu, and absolutely aborted in 
the M. ecaudatut and in sovoral of the higher apes. Finally, then, 
08 far os we can judge, the tail has disappeared in man and the 
anthropomorphous apes, owing to the terminal portion having 
been iqjnred by friction daring a long lapse of time ; the basal 
and embedded portion having boon reduced and modified, so as 
to become suitable to the erect or semi-erect position. 

I have now endeavoured to shew that some of the most 
distinotiTO characters of man have in all probability been 
acquired, either directly, or more commonly indirectly, through 
natiual selection. We should bear in mind that mo^cations 
in structure or constitution, which do not serve to adapt an 
organism to its hahits of life, to the food which it consumes, or 
passively to the surrounding conditions, cannot have been thus 
acquired. We must not, however, be too confident in deciding 
what modifications are of service to each being: wo should 
remember how little wo know about the use of many ports, or 
what changes in the blood or tissues may serve to fit an 
organism for a new climate or new kinds of food. Nor must we 
forget the principle of correlation, by which, as Isidore Geof&oy 
has shewn in the case of man, many strange deviations of 
structure are tied together. Independently of correlation, a 
change in one port often leads, through the increased or decreased 
use of other parts, to other changes of a quite unexpected 
nature. It is also well to refiect on such facts, as the wonderful 
growth of galls on plants caused by the poison of an insect, and 
on the remarkable changes of colour in the plumage of parrots 
when fed on certain fishes, or inoculated with the poison of 
toads for wo can thus see that the fluids of the system, if 
altered for some special purpose, might induce other changes. 
We should especially bear in mind that modifications acquired 

'* lalludetoDr.Brown-Seqaard’t inherited «fi«cU of mot-mot* biting 
obeemtiou on th* tranemittod off the bubo of thoir own tail- 
effect of an operation canting epi- featben. See alto on the genutl 
iepay in gninea-pigs, and likewita tubject ‘VuUtion of Animalt and 
more recently on the analogont Plant* under Domettication,' roL 
effect* of catting the aympathetic U., pp. 22-24. 
nerve in the neck. 1 thali bereailu '* ‘ The Variation of Animal* and 
have occuion to reler to Mr. Salvin’* Plant* under Domettication,’ voL ii. 
interesting cate of the apparently pp. 280, 282. 
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and oontinnally used during past ages for some useful purpose, 
would probably become firmly fixed, and might be long inherited. 

Thus a large yet undefined extension may safety be given to 
the direct and indirect results of natural selection ; but I now 
admit, after reading the essay by Nageli on plants, and the 
remarks by various authors with respect to animals, more 
especially those recently made by Professor Broca, that in the 
earlier editions of my ‘Origin of Species’ I perhaps attributed 
too much to the action of natural selection or the survival ol 
the fittest. 1 have altered the fifth edition of the ‘ Origin ’ so as to 
confine my remarks to adaptive changes of structure ; but I am 
convinced, from the light gained during oven the last few years 
that very many structures which now appear to ns useless, will 
hereafter bo proved to be useful, and will therefore come within 
the range of natural selection. Nevertheless, I did not formerly 
consider sufficiently the existence of structures, which, os far as 
we can at present judge, are neither beneficial nor ipjurions • 
and this I believe to bo one of the greatest oversights as yet 
detected in my work. I may be permitted to say, as some 
excuse, that 1 had two distinct objects in view; firstly, to 
shew that species had not been separately created, and secondly, 
that natural selection had been the chief agent of change, 
though lately aided by the inherited effects of habit, and slightly 
by the direct action of the surrounding conditions. I was 
not, however, able to annul the infiuonce of my former l>elief, 
then almost universal, that each species had been purposely 
created ; and this led to my tacit assumption that every detail 
of structure, excepting rudiments, was of some special, though 
unrecognised, service. Any one with this assumption in his 
mind would naturally extend too far the action of natural 
selection, either daring past or present times. Some of those 
who admit the principle of evolution, but reject natural seleo- 
tion, seem to forget, when criticising my book, that 1 had the 
above two objects in view ; hence if I have erred in giving to 
natnral selection great power, which I am very far from 
admitting, or in having exaggerated its power, which is in utself 
probable, 1 have at least, as I hope, done good service in aiding 
to overthrow the dogma of separate creations. 

It is, as I can now see, probable that all organic beings, 
including man, possess peculiarities of structure, which neither 
are now, nor were formerly of any service to them, and which, 
therefore, are of no physiological importance. We know not 
what produces the numberless sh’ght differences between the 
individuals of each species, for reversion only carries the 
problem a few steps backwards; bnt each peculiarity must 



© The Complete Work of Charles Darwin Online 



62 



Tlte Descent of Man. 



Past I. 



hare had iU efficient cause. If these causes, ^vhatoTer they 
may be, were to act more uniformly and energetically during a 
lengthened period (and against this no reason can be assigned), 
the result would probably be not a mere slight indiTidual 
difference, but a well-marked and constant modification, though 
one of no physiological importance. Changed structures, which 
are in no way beneficial, cannot ho kept uniform through natural 
selection, though the injurious will be thus eliminated. Uni- 
formity of character would, however, naturally follow from the 
assum^ uniformity of the exciting causes, and likewise from 
the free intercrossing of many individuals. During successive 
periods, the same organism might in this manner acquire 
successive modifications, which would be transmitted in a nearly 
uniform state as long as the exciting causes remained the same 
and tliere was ftoe intercrossing. With respect to the exciting 
causes we can only say, as when speaking of so-called spon- 
taneous variations, that they relate much more closely to the 
constitution of the varying organism, than to the nature of the 
conditions to which it has been subjected. 

ConcitMtbn.— In this chapter we have seen that as nuin at Uic 
present day is liable, like every other animal, to multiform 
individual differences or slight variat'ons, so no doubt were the 
early progenitors of man ; the variations being formerly induced 
by the same general causes, and governed by the same general 
and complex laws as at present As all animals tend to multiply 
beyond their means of subsistence, so it must have been with 
the progenitors of man; and this would inevitably lead to a 
struggle for existence and to natural selection. The latter 
process would be greatly aided by the inherited effects of the 
increased use of parts, and these two processes would incessantly 
react on each other. It appears, also, as we shall hereafter see, 
that various unimportant characters have liecn acquired by man 
through sexual selection. An unexplained residuum of change 
must be loft to the assumed uniform action of those unknown 
agencies, which occasionally induce strongly marked and abrupt 
deviations of structure in our domestic productions. 

Judging from the habits of savages and of the greater number 
of the Quadrumana, primeval men, and even their ape-like 
progenitors, probably lived in society. tVith strictly social 
animals, natural selection sometimes acts on the individual, 
through the preservation of variations which are beneficial to 
the community. A community which includes a largo number 
of well-endowed individuals increases in number, and is victo- 
rious over other less favoured ones ; even although each separate 
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member gains no advantage over the others of the saihe com- 
munity. Associated insects have thus acquired many remark- 
able structures, which are of little or no service to the individual, 
such as the pollen-collecting apparatus, or the sting of the 
worker-bee, or the great jaws of soldier-ants. With the higher 
social animals, I am not aware that any structure has been 
modified solely for the good of the community, though some are 
of secondary service to it For instance, the horns of ruminants 
and the great canine teeth of baboons appear to have been 
acquired by the males as weapons for sexual strife, but they are 
used in defence of the herd or troop. In regard to certain 
mental powers the case, as we shall see in the fifth chapter, is 
wholly different ; for these faculties have been chiefly, or even 
exclusively, gained for the beneflt of the community, and the 
individuals thereof, have at the same time gained an ^vantage 
indirectly. 

It has often been objected to such views as the forcing, that 
man is one of the most helpless and defenceless creatures in the 
world; and tlmt daring his early and less well-developed 
condition ho would have been still more helpless. The Cuke of 
Argyll, for instance, insists” that “the human frame has 
“ diverged from the structure of brutes, in the direction of 
“ greater physical helplessness and weakness. That is to say, it 
" is a divergence which of all others it is most impossible to 
“ ascribe to mere natural selection.” lie adduces the naked and 
unprotected state of the body, the absence of great teeth or 
claws for defence, the small strength and speed of man, and his 
slight power of discovering food or of avoiding danger by smell. 
To these deficiencies there might be added one still more 
serious, namely, that he cannot climb quickly, and so escape 
from enemies. The loss of hair would not have been a great 
injury to the inhabitants of a warm country. For wc know that the 
unclothed Fuegians can exist under a wretched climate. When 
wo compare the defenceless state of man with that of apes, we 
must remember tliat the great canine teeth with which the latter 
are provided, ore possessed in their full development by the males 
alone, and are chiefly used by them for fighting with their rivals ; 
yet the females, which are not thus provided, manage to survive. 

In regard to bodily size or strength, we do not know whether 
man is descended from some small species, like the chimpanzee, 
or from one os powerful as the gorilla; and, therefore, we cannot 
say whether man has become larger and stronger, or smaller 

” ‘ Pruneral Mim,’ 1869, p. 66. 
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and weaker, than his ancestors. We should, howeyer, bear in 
mind that an animal possessing great size, strength, and ferocity, 
and which, like the gorilla, could defend itself from all enemies, 
would not perhaps have become social; and this would most 
effectually have checked the acquirement of the higher mental 
qualities, such as sympathy and the love of his fellows. Hence it 
might have boon an immense advantage to man to have spnmg 
from some comparatively weak creature. 

The small strength and speed of man, his want of natural 
weapons, &o., are more than connterhalanced, firstly, by his 
intellectual powers, through which he has formed for himself 
weapons, tools, &c., though still remaining in a barbarous state, 
and, secondly, by liis social qualities which lead him to give and 
receive aid from hie fellow-men. Ko country in the world abounds 
in a greater degree with dangerous beasts than Southern Africa ; 
no country presents more fearful physical hardships than the 
Arctic regions; yet one of the puniest of races, that of the 
Bushmen, maintains itself in Southern Africa, as do the dwarfed 
Esquimaux in the Arctic r^ons. The ancestors of man were, no 
doubt, inferior in intellect, and probably in social disposition, to 
the lowest existing savages ; but it is quite conceivable that they 
might have existed, or even flourished, if they had advanced in 
intellect, whilst gradually losing their bmte-liko powers, such 
as that of climbing trees, Ac. But these ancestors would not 
have been exposed to any special danger, even if far more 
helpless and defenceless than any existing savages, had they 
inhabited some warm continent or large island, such as 
Australia, New Guinea, or Borneo, which is now the home of the 
orang. And natural selection arising from the competition of 
tribe with tribe, in some such large area as one of these, together 
with the inherited effects of habit, would, under favourable 
conditions, have snfBced to raise man to his present high position 
in the organic scale 
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COUI-AKISOH OF THE MeNTAL Fo^TEBS OF MaH AED THE 
Lower Akimals. 

Tlw differcace in mental power between the highest ape and the lowest 
saTage, immense — Certain instincts in common — The emotions — 
Cnriositj — Imitation — Attention — Uemorj — Imagination — Reason — 
Progressive improvement — Tools and weapons need by animals — 

God, spiritnal agencies, superstitions. 

Ws have seen in the last two chapters that man bears in his 
bodily structure clear traces of his descent fiem some lower 
form ; but it may be urged that, as man differs so greatly in 
his mental power from all other animals, there must be some 
error in this conclusion. No doubt the difference in this 
respect is enormous, even if we compare the mind of one of the 
lowest savages, who has no words to express any number higher 
than four, and who uses hardly any abstract terms for common 
objects or for the affections,' with that of the most highly 
organised ape. The difference would, no doubt, still remain 
immense, even if one of the higher apes had been improved or 
civilised as much as a dog has been in comparison with its 
parent-form, the wolf or jackal. The Fuegians rank amongst 
the lowest barbarians; but I was continually struck with 
surprise how closely the three natives on board H.M.S. “ Beagle,” 
who had lived some years in England, and could talk a little 
English, resembled us in disposition and in most of our mental 
fiusultics. If no organic being excepting man had possessed any 
mental power, or if his powers IurI been of a wholly different 
nature from those of the lower animals, then wo should novel 
have been able to convince ourselves that our high iacnltics 
had been gradiuJly developed. But it con be shown that there 
is no fundamental difference of this kind. We must also admit 
that thero is a much wider interval in mental power between 
one of tlio lowest fishes, as a lamprey or lancelet, and one of the 
higher apes, than between an a^ and man ; yet this interval 
is filled up by numberless gradations. 

Nor is the difference slight in moral disposition between a 
barbarian, such as the man described by the old navigator 

' Sn the evidence on thoee pointe, u given hy Lubbock, ‘ PrehUtorio 

Time.,’ p. 354, fc! 
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Byron, who dashod his child on the rocks for dropping a basket 
of sea-urchins, and a Howard or Clarkson; and in intellect, 
between a savage who uses hardly any abstract terms, and a 
Newton or Shakspeare. Differences of this kind between the 
highest men of the highest races and the lowest savages, are 
connected by the finest gradations. Therefore it is possible that 
they might pass and be developed into each other. 

My object in this chapter is to shew that there is no funda- 
mental difference between man and the higher mammals in their 
mental faculties. Each division of the subject might have been 
extended into a separate essay, but must here be treated briefly. 
As no classification of the mental powers has been universally 
accepted, I shall arrange my remarks in the order most con- 
venient for my purpose ; and will select those facts which have 
struck me most, with the hope that they may produce some 
effect on the reader. 

With respect to animals very low in the scale, I shall give 
some additional facts under Sexual Selection, shewing that their 
mental powers are much higher than might have been expected. 
The variability of the faculties in the individuals of the same 
species is an important point for us, and some few illustrations 
will here be given. But it would bo superfluous to enter into 
many details on this head, for I have found on frequent enquiry, 
that it is the unanimous opinion of all those who have long 
attended to animals of many kinds, including birds, that the 
individuals differ greatly in every mental characteristic. In 
what manner the mental powers were first developed in the 
lowest organisms, is as hopeless an enquiry as how life itself 
first originated. These are problems for the distant future, if 
they are ever to be solved by man. 

As man possesses the same senses as the lower animals, his 
fundamental intuitions must be the same. Man has also some 
few instincts in common, as that of self-preservation, sexual love, 
the love of the mother for her new-born ofispring, the desire 
possessed by the latter to suck, and so forth. But man, perhaps, 
has somewhat fewer instincts than those possessed by the 
animals which come next to him in the series. The orang in 
the Eastern islands, and the chimpanzee in Africa, build plat- 
forms on wliich they sleep; and, as both species follow the same 
habit, it might be argued that this was duo to instinct, but wo 
cannot feel sure that it is not the result of both animals having 
similar wants, and possessing similar powers of reasoning. 
These apes, as wo may assume, avoid the many poisonous fruits 
of the tropics, and man has no such knowledge : but os our 
domestic animals, when taken to foreign lands, and when first 
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turned out In the spring, often eat poisonous herbs, which they 
afterwards aToid, we cannot feel sure that the apes do not learn 
from their own experience or from that of their parents what 
fruits to select. It is, however, certain, as we shall presently see, 
that apes have an instinctive dread of serpents, and probably of 
other dangerous animals. 

The fewness and the comparative simplicity of the instincts in 
the higher animals are remarkable in contrast with those of the 
lower animals. Cuvier maintained that instinct and intelligence 
stand in an inverse ratio to each other ; and some have thought 
that the intellectual faculties of the higher animals have been 
gradually developed from their instincts. But Pouchet, in an 
interesting essay,* has shewn that no such inverse ratio really 
exists. Those insects which possess the most wonder ful instincts 
are certainly the most intelligent In the vertebrate series, the 
least intelligent members, namely fishes and amphibians, do not 
possess complex instincts; and amongst mammals the animal 
most remar^ble for its instincts, namely the beaver, is highly 
intelligent, as will be admitted by every one who has read Mr. 
Morgan’s excellent work.* 

Although the first dawnings of intelligence, according to Mr. 
Herbert Spencer,* have been developed through the multiplica- 
tion and coordination of refiex actions, and although many of 
the simpler instincts graduate into refiex actions, and can ha^ly 
bo distinguished from them, as in the case of young animals 
sucking, yet the more complex instincts seem to l^ve originated 
independently of intelligence. I am, however, very far from 
wishing to deny that instinctive actions may lose their fixed and 
untaught character, and bo replaced by others performed by the 
aid of the free will. On the other hand, some intelligent actions, 
after being performed during several generations, become con- 
verted into instincts and are inherited, as when birds on oceanic 
islands learn to avoid man. Those actions may then be said 
to be degraded in character, for they are no longer performed 
through reason or from experience. But the greater number of 
the more complex instincts appear to have been gained in a 
wholly different manner, through the natural selection of varia- 
tions of simpler instinctive actions. Such variations appear to 
arise from the same unknown causes acting on the cerebral 
organisation, which induce slight variations or individual dif- 
ferences in other parts of the b^y ; and these variations, owing 

* ‘ L’lnatinct chez les Inwctoi.’ ’ ‘ The Americiin Beerer and hia 
■ Revue dee Deux Mondes,’ Feb. 1870, Works,’ 1868. 

H 690. * ‘ The Principles of Psychology, 

2nd edit. 1870, pp. 418-443. 
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to our ignorance, are often said to arise spontaneonsly. We can, 
1 think, come to no other conclusion with respect to the origin of 
the more complex instincts, when we reflect on the marrellons 
instincts of sterile workcr-ants and bees, which leave no off- 
spring to inherit the effects of experience and of modified habits. 

Although, as wo learn from the aboTo-mentioned insects and 
the beaver, a high degree of intelligonco is certainly compatible 
with complex instincts, and although actions, at first learnt 
voluntarily can soon through habit be performed with the 
((uickness and certainty of a reflex action, yet it is not improbable 
that there is a certain amount of interference between the 
development of free intelligence and of instinct, — which latter 
implies some inherited modification of the brain. Little is 
known about the functions of the brain, but wo can perceive 
that as the intellectual powers become highly developed, the 
various parts of the brain must be connected by very intricato 
channels of the freest intercommunication; and os a conse- 
quence, each separate part would perhaps tend to be less well fitted 
to answer to particular sensations or associations in a definite 
and inherited — that is instinctive — manner. There seems even 
to exist some relation between a low degree of intelligence and a 
strong tendency to the formation of fixed, though not inherited 
Imbits ; for as a sagacious physician remarked to me, persons 
who are slightly imbecile tend to act in everything by routine 
or habit; and they are rendered much happier if this is en- 
couraged. 

I have thought this digression worth giving, because wo may 
easily underrate the mental powers of the higher animals, and 
especially of man, when we compare their actions founded on the 
memory of post events, on foresight, reason, and imagination, 
with exactly similar actions instinctively performed by the lower 
animals; in this latter ease the capacity of performing such 
actions has been gained, stop by step, through the variability of 
the mental organs and natural selection, without any conscious 
intelligence on the part of the animal daring each snooesaivo 
generation. No doubt, as Mr. Wallace has at^ed,* much of the 
intelligent work done by man is due to imitation and not to 
reason; but there is this great difference between his actions 
and many of those performed by the lower animals, namely, that 
man cannot, on his first trial, make, for instance, a stone hatchet 
or a canoe, through his power of imitation. Ho has to learn his 
work by practice ; a beaver, on the other hand, can make its 
dam or canal, and a binl its nest, ns well, or nearly as well, and 

• ‘ Cvatributiuiu to the Theory of Katnrol Selection,’ 1870, p. 212. 
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a spider its wonderful web, quite as well,* the first time it tries 
as when old and experienced. 

. To return to our immediate subject : the lower animals, like 
man, manifestly foci pleasure and pain, happiness and misery. 
Happiness is never better exhibited than by young animals, such 
as puppies, kittens, lambs, &c., when playing together, like our 
own cbiildron. Even insects pUy together, as has boon described 
by that excellent obeerver, F. Huber,' who saw ants chasing and 
pretending to bite each other, like so many puppies. 

The fact that the lower animals are excited by the same 
emotions as ourselves is so well established, tliat it will not be 
necessary to weary the reader by many details. Terror acts in 
the same manner on them as on us, causing the muscles to 
tremble, the heart to palpitate, the sphincters to be relaxed, and 
the hair to stand on end. Suspicion, the ofibpring of fear, is 
eminently characteristic of most wild animals. It is, I think, 
impossible to read the account given by Sir £. Tennent, of the 
behaviour of the female elephants, used as decoys, without 
admitting that they intentionally practise deceit, and well know 
what they are about Courage and timidity are extremely 
variable qualities in the individuals of the same species, as is 
plainly seen in our dogs. Some d(^ and horses are ill-tempered, 
and easily turn sulky; others are good-tempered; and these 
qualities are certainly inherited. Every one knows how liable 
animals are to furious rage, and how plainly they show it. 
Many, and probably true, ano^otes have been published on the 
long-delayed and artful revenge of various animals. The 
accurate Bengger, and Brehm* state that the American and 
African monkeys which they kept tamo, certainly revenged 
themselves. Sir Andrew Smith, a zoologist whose scrupulous 
accuracy was known to many persons, told mo the following 
story of which he was himself on eye-witness; at the Cape 
of Good Hope an officer had often plagued a certain baboon, 
and the animal, seeing him approaching one Sunday for 
parade, poured water into a hole and hastily made some thick 
mud, which he skilfully dashed over the officer os he passed 
by, to the amusement of many bystanders. For long after- 
wards the baboon rejoiced and triumphed whenever he saw his 
victim. 



• For the evidence on thU 
head, see Mr. J. Traherne Mog- 
gridge’t moat intereating work, 
‘ Harveating Anta and Trap-door 
Spidera,’ 1873, p. 126, 128. 

• ‘ I^herchoa aur lea Moenra dea 



• All the following atatementa, 
given on the anthority of theae two 
natnraliaU, are taken from Rengger’a 
‘Natnrgea^. der Siaagethiere von 
Paragnay,’ 1830, a. 41-57, and from 
Brehm’a ‘Thierleben,’ B. 1. a. 10-87. 
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The love of a dog for his master is notorious; as an old 
nrriter quaintly says,’ “ A dog is the only thin g on this earth 
" that luvs you more than he luvs himself” 

In the agony of death a dog has been known to caress 
his master, and every one has heard of the dog suffering 
under vivisection, who licked the hand of the operator; this 
man, nnless the operation was fully justified by an increase 
of our knowledge, or nnless he had a heart of stone, must have 
felt remorse to the last hour of his life. 

As Whewell “ has well asked, " who that roods the touching 
“ instances of maternal affection, related so often of the women of 
“ all nations, and of the females of all animals, can doubt that the 
“ principle of action is the same in the two cases ? ” We see mater- 
nal affection exhibited in the most trifling details ; thus Bengger 
observed an American monkey (a Cebus) carefully driving away 
the flies which plagued her infant; and Duvaucol saw a 
Hylobates washing the faces of her young ones in a stream. So 
intense is the grief of female monkeys for the loss of their 
young, that it invariably caused the death of certain kinds kept 
under confinement by Brehm in N. Africa. Orphan monkeys 
were always adopted and carefully guarded by the other monkeys, 
both males and females. One female baboon had so cnpaciou.s 
a heart that she not only adopted young monkeys of other 
species, but stole young dogs and cats, which she continually 
carried about. Her kindness, however, did not go so far as to 
share her food with her adopted offepring, at which Brehm wa.s 
surprised, as his monkeys always divided everything quite 
fairly with their own young ones. An adopted kitten scratched 
this affectionate baboon, who certainly had a fine intellect, for 
she was much astonished at being scratched, and immediately 
examined the kitten’s feet, and without more ado bit off tbo 
claws.** In the Zoological Gardens, I heard from the keeper 
that an old baboon (C. chacma) had adopted a Bhesus monkey; 
but when a young drill and mandrill were placed in the cage, 
she seemed to jieroeive that these monkeys, though distinct 
species, were her nearer relatives, for she at once rejected the 
Rhesus and adopted both of them. The young Rhesus, as I saw, 
was greatly discontented at being thus rejected, and it would, 
like a naughty child,annoyandattack the youngd^l andmandriil 
' Quottd by Dr. Lander Lindiay, 72), diaputea tb« poaaibility of thia 
in hia ‘ Phyaiology of Mind in the act aa deacribed by Brehm, for the 
Lower Animaia ;* ‘ Jonmai of Mental aahe of diacrediting my work. 
Scieace,’ April 1871, p. 38. Therefore I tried, and fonnd that I 

*• ‘ Bridgewater Treatiae,’ p. 263. conld readily aeiie with my own 
** A critic, without any grounda teeth the aharp little clawa of a 
(‘Quarterly Review.’ July 1871, p. kitten nearly five weeka old. 
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whenever it could do so with safety ; this conduct exciting great 
indignation in the old babooa Monkeys will also, according to 
Brehni, defend their master when attacked by anyone, as well as 
dogs to whom they are attached, from the attacks of other dogs. 
But wo hero trench on the subjects of sympathy and fidelity, to 
which I shall recur. Some of Brehm’s monkeys took much 
delight in teasing a certain old dog whom they disliked, as 
well as other animals, in various ingenious ways. 

Most of the more complex emotions are common to the 
higher animals and ourselves. Every one has seen how jealous 
a dog is of his master’s affection, if lavished on any other 
creature; and I have observed the same fact with monkeys. 
This shews that animals not only love, but have desire to bo 
loved. Animals manifestly feel emulation. They love appro- 
bation or praise ; and a dog carrying a basket for his master 
exhibits in a high degree self-complacency or pride. There can, 
I think, bo no doubt that a dog feels shame, as distinct from 
fear, and something very like modesty when Egging too often 
for food. A great dog scorns the snarling of a little dog, and 
this may be called magnanimity. Several observers have stated 
that monkeys certainty disliko being laughed at; and they 
sometimes invent imaginary offences. In the Zoological Gardens 
I saw a baboon who always got into a furious rage when his 
keeper took out a letter or book and read it aloud to him ; and 
his r^e was so violent that, as I witnessed on one occasion, he 
bit his own leg till the blood flowed. Dogs show what may bo 
fairly called a sense of humour, 08 distinct from mere play; if 
a bit of stick or other such object be thrown to one, ho will often 
carry it away for a short distance ; and then squatting down 
with it on the ground close before him, will wait until his 
master comes quite close to take it away. The dog will then 
seize it and rush away in triumph, repeating the same manoeuvre, 
and evidently enjoying the practical joke. 

We will now turn to the more intellectual emotions and 
faculties, which ore very important, as forming the basis for the 
development of the higher mental powers. Animals manifestly 
eitjoy excitement, and suffer from ennui, as may be seen with 
dogs, and, according to Benggcr, with monkeys. All animals 
feel Wonder, and many exhibit Curiotity. They sometimes 
suffer from this latter quality, as when the hunter plays antics 
and thus attracts them ; I have witnessed this with deer, and so 
it is with the wary chamois, and with some kinds of wild-ducks. 
Brehm gives a curious account of the instinctive dread, wliich 
bis monkeys exhibited, for snakes; but their curiosity was 
BO great that they could not desist from occasionally satiating 
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their horror in a most human &shion, by lifting np the lid of the 
box in which the snakes were kept. I was so much surprised at 
his account, that I took a stnffed and coiled-np snake into the 
monkey-house at the Zoological Gardens, and the excitement 
thus caused was one of tho most curious spectacles which I ever 
beheld. Three species of Cercopithecus were the most alarmed ; 
they dashed about their cages, and uttered sharp signal cries of 
danger, which were understoixi by the other monkeys. A few 
young monkeys and one old Anubis baboon alone took no notice 
of the snake. I then placed the stuffed specimen on tlio ground 
in one of the larger comportments. After a time all the monkeys 
collected round it in a large circle, and staring intently, 
presented a most ludicrous appearance. They became extremely 
nervous; so that when a wooden ball, with which they were 
familiar as a plaything, was accidentally moved in tho straw, 
under which it was partly hidden, they all instantly started 
away. These monkeys behaved very differently when a dead 
fish, a mouse, “ a living turtle, and other now objects were placed 
in their cages; for though at first frightened, they soon 
approached, handled and examined them. I then placed a live 
snake in a paper bag, with the month loosely clos^, in one of 
the larger compartments. One of the monkeys immediately 
approached, cautiously opened tho b^ a little, peeped in, and 
instantly dashed away. Then I witnessed what Brehm has 
deserib^, for monkey after monkey, with head raised high and 
turned on one side, could not resist taking a momentary peep 
into the upright bag, at the dreadful object lying quietly at tho 
bottom, it would almost appear as if monkeys had some 
notion of zoological afiinities, for those kept by Brehm exhibited 
a strange, though mistaken, instinctive dread of innocent lizards 
and frogs. An ornng, also, has been known to be much alarmed 
at the first sight of a turtle.” 

The principle of Imitation is strong in man, and especially, as 
I have myself observed, with savages. In certain morbid states 
of the brain this tendency is exaggerated to an extraordinary 
degree ; some hemiplegic patients and others, at the commence- 
ment of inflammatory softening of the brain, unconsciously 
imitate every word which is uttered, whether in their own or in 
a foreign language, and every gesture or action which is per- 
formed near them.” Desor” has remarked that no animal 

** I htve girea a fehort account of Mammaliaf* 1841, p. 405. 
of their behariour on thU occasion Dr. Bateman *On Aphasia,* 

in mj * Expression of the Emotions,* 1870, p. 110. 
p. 43. Quoted br Vogt, *H^oire sox 

» W. a L. Martin, ‘Not. Hist, lea Microc^phalee,' 1867, p. 168. 
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voluntarily imitates an action performed by man, until in the 
ascending scale we come to monkeys, which are well known to 
lie ridiculous mockers. Animals, however, sometimes imitate 
each other’s actions : thus two species of wolves, which had been 
reared by dogs, learned to bark, as does sometimes the jackal," 
but whether this can be called voluntary imitation is another 
question. Birds imitate the songs of their parents, and some- 
times of other birds; and parrots are notorieus imitators of any 
sound which they often hear. Bureau de la Malle gives an 
account " of a dog reared by a cat, who learnt to imitate the 
well-known action of a cat licking her paws, and thus washing 
her ears and face; this was also witnessed by the celebrated 
naturalist Audouin. I have received several confirmatory ac- 
counts; in one of these, a dog had not been suckled by a cat, 
but had been brought up with one, tog^er with kittens, and 
had thus acquired the above habit, which he ever afterwards 
practised during his life of thirteen years. Bureau de la Malle’s 
dog likewise learnt from the kittens to play with a ball by roll- 
ing it about with his fore paws, and springing on it. A corre- 
spondent assures me that a cat in his house used to put her paws 
into jugs of milk having too narrow a month for her head. A 
kitten of this cat soon learned the same trick, and practised it 
ever afterwards, whenever there was an opportunity. 

The parents of many animals, trusting to the principle of 
imitation in their young, and more especially to their instinctive 
or inherited tendencies, may bo said to educate them. We see 
this when a cat brings a live mouse to her kittens ; and Bureau 
de la Malle has given a curious account (in the papn above 
quoted) of his observations on hawks which taught their young 
dexterity, as well as judgment of distances, by first dropping 
through the air dead mice and sparrows, which the young 
generally failed to catch, and then bringing them live birds 
and lett^g them loose. 

Eardly any faculty is more important for the intellectual 
progress of man ♦ban Attention. Animals clearly manifest this 
power, as when a cat watches by a hole and prepares to spring 
on its prey. Wild animals sometimes become so absorbed when 
thus engaged, that they may be easily approached. Mr. Bartlett 
has given me a curious proof how variable this faculty is in 
monkeys. A man who trains monkeys to act in plays, used to 
purchase common kinds from the Zoological Society at the price 
of five pounds for each ; but he offered to give double the price, 

'* ‘Tht Variation of Animals ud " ‘Annalca itt Se. Nat.’ (lit 
Planta undrr Domeatication,’ voi. i. Serioa), tom. xaii p. 397. 

^^ 7 . 
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if he might keep three or four of them for a few days, in order 
to select one. When asked how ho could possibly learn so soon, 
whether a particular monkey would turn out a good actor, he 
answered that it all depended on their power of attention. If, 
when he was talking and explaining an^hing to a monkey, its 
attention was easily distracted, as by a fly on the wall or other 
trifling object, the case was hopeless. If he tried by punishment 



It is almost superfluous to state that animals have excellent 
Memories for persons and places. A baboon at the Cape of Good 

him with joy after an absence of nine months. I had a dog who 
was savage and averse to all strangers, and I purposely tried his 

near the stable where he lived, and shouted to him in my old 
manner; ho shewed no joy, but instantly folio 
ing, and obeyed me, exactly as if I had p 

half an hour before. Ati 

five years, bad thus been 
Even ants, as P. Huber “ 
fellow-ants belonging to tl 
of four months. Animals 
the intervals of time between recurrent events. 

The Imagination is one of the highest p 




of the will, and thus creates brilliant and novel re 
os Jean Paul Iliehter remarks,*’ " who must reflect whetui 
“ shall make a character say yes or no— to the devil with 
“ ho is only a stupid corpse.” Dreaming gives us the best n 
of this power ; as Jean Paul again says, “ The dream is e 
"voluntary art of poetry.” The value of the products o 
imagination depends of course on the number, accuracy, 
clearness of our impressions, on our judgment and t^ 
selecting or rejecting the involuntary combinations, and 
certain extent on our power of voluntarily combining them 
dogs, cats, horses, and probably all the higher animals, 
birds® have vivid dreams, and this is shewn by their movei 
and the sounds uttered, wo must admit that they possess 
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moonlight, 

in that remarlcable ana melancholy manner caned baying. 
All dogs do not do so ; and, according to Honzean,” they do not 
then look at the moon, but at some fixed point near the horizon. 
Houzeau tbinkg that their imaginations are disturbed by the 
vague outlines of the surrounding objects, and coiyure up before 
them fantastic images : if this be so, their feelings may almost 
be called snperstitious. 

Of all the faculties of the human mind, it will, I presume, be 
admitted that Reaton stands at the summit Only a few persons 
now disDuto that animals possess some power of reasoning. 

constantly be seen to pause, deliberate, and resolve. 
' ' '■ " ’ ' its of any particular 

ire ho attributes to 
In future chapters 
we shall see that some animals extremely low in the scale appar- 
ently display a certain amount of reason. No doubt it is often 
difficult to distinguish between the power of reason and that of 
instinct. For instance. Dr. Hayes, in his work on ‘The Open 
Polar Sea,’ repeatedly remarks that his dogs, instead of continu- 



Animalsmaycoi 
It is a significant fact, that 
animal are studied by a n 



3 evenly distributed. This v 
which the travellers received that the ice was becoming thin ai 
dangerous. Now, did the dogs act thus from the expwence 
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catch the other fishea. that he was somctunea completely 
stoimed. The pike went on thns for three months, bnt at last 
learnt caution, and ceased to do so. The plate of glass was then 
removed, bnt the pike would not attack these particular fishes, 
though he would devour ethers which were afterwords intro- 
duce ; BO strongly was the idea of a violent shock associated 
in his feeble mind with the attempt on his former neighbours. 
If a savage, who had never seen a large plate-glass window, 
were to dash himself even once against it, he would for a long 
time afterwards associate a shock with a window-frame ; but 
very differently from the pike, he would probably reflect on the 
nature of the impediment, and be cautious under analogous 
circumstancca Now with monkeys, as we shall presently see, a 
painful or merely a disagreeable impression, from an action once 
performed, is sometimes snfficient to prevent the animal from 
repeating it If we attribute this difference between the monkey 
and the pike solely to the association of ideas being so much 
stronger and more persistent in the one than the other, though 
the pike often received much the more severe injury, can we 
maintain in the case of man that a similar difference implies the 
possession of a fnndamentally different mind ? 

Houzean relates** that, whilst crossing a vride and arid plain 
in Texas, his two dogs suffered greatly from thirst, and that 
between thirty and forty times they rushed down the hollows 
to search for water. These hollows were not valleys, and there 
were no trees in them, or any other difference in the vegetation, 
and as they were absolutely dry there could have been no 
smell of damp earth. The dogs behaved as if they knew that 
a dip in the ground offered them the best chance of finding 
water, and Houzeau has often witnessed the same behaviour in 
other animals. 

I have seen, as I daresay have others, that when a small 
object is thrown on the ground beyond the reach of one of the 
elephants in the Zoolc^cal Gardens, he blows through his trunk 
on the ground beyond the object, so that the current reflected 
on all sides may drive the object within his reach. Again a well- 
known ethnologist, Mr. Westropp, informs mo that ho observed in 
Vienna a bear. deliberately maUngwith his paw a current in 
some water, which was close to the bars of his cage, so as to 
draw a piece of floating bread within his reach. These actions of 
the elephant and bear con hardly be attributed to instinct or 
inherit habit, os they would be of little use to an animal in a 
state of nature. Now, what is the difference between such 

** ‘FacuIUa Mentales Animaox,' 1872, tom. ;i. p. 265. 
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actions, when performed b/ an uncultivated man, and by one of 
the higher animals ? 

The sav^e and the dog have often found water at a low level, 
and the coincidence under such circumstances has become asso- 
ciated in their minds. A cultivated man would perhaps make 
some general proportion on the subject ; but from all that we 
know of savages it is extremely doubtful whether they would do 
so, and a dog certainly would not. But a savage, as well as a 
dog, would search in the same way, though frequently dis- 
appointed ; and in both it seems to be equally an act of reason, 
whether or not any general proposition on the subject is 
consciously placed before the mind.” The same would apply to 
the elephant and the bear making currents in the air or water. 
The savage would certainly neither know nor care by what law 
the desired movements were effected; yet his act would be 
guided by a rudo process of reasoning, as surely as would a 
philosopher in his longest chain of deductions. There would no 
doubt bo this difference between him and one of the higher 
animals, that he would take notice of much slighter circum- 
stances and conditions, and would observe any connection 
between them after much leas experience, and this would be of 
paramount importance. I kept a daily record of the actions of 
one of my infants, and when he was about eleven months old, 
and before he could spet^ a single word, 1 was continually 
struck with the greater quickness, with which all sorts of objects 
and sounds were associated together in his mind, compared with 
that of the most intelligent dogs I over knew. But the higher 
animals differ in exactly the some way in this power of associa- 
tion from those low in the scale, such as the pike, as well as in 
that of drawing inferences and of observation. 

The promptings of reason, after very short experience, are well 
shewn by the following actions of American monkeys, which 
stand low in their order. Benggor, a most careful observer, 
states that when he first gave eggs to his monkeys in Paraguay, 
they smashed them, and thus lost much of their contents ; after- 
wards they gently hit ono end against some hard body, and 
picked off the bits of shell with their fingers. After cutting 
themselves only ones with any sharp tool, they would not touch 
it again, or would handle it with the greatest caution. Lumps 
of sugar wore often given them wrapped up in paper; and 

" Prof. Huxley bu oulyscd with See hie xrtide, ‘Mr. Darwin’e 
admirable clearuen the mental atepa Critica,’ in the * Contemporary Re- 
hy which a man, aa well aa a dog, view,’ Nov, 1871, p. 462, and in hia 
urrivea at a concluaion in a caae ‘Critiqnea and Eaaaya,’ 187S,p.279. 
analogona to that giren in my text 
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Beo^r sometiincs put a live wasp in the paper, so that in 
liastily unfolding it they got stung ; after this had once happened, 
they always first held the packet to their ears to detect any 
movement within." 

The following cases relate to dogl^ Mr. Colquhoun” winged 
two wild-ducks, which fell on the farther side of a stream ; his 
retriever tried to bring over both at once, but could not succeed ; 
she then, though never before known to mfile a feather, 
deliberately killed one, brought over the other, and returned 
for the dead bird. CoL Hutchinson relates that two partridges 
were shot at once, one being killed, the other wounded ; the 
latter ran away, and was caught by the retriever, who on her 
return came across the dead bird; “she stopp^, evidently 
“ greatly puzzled, and after one or two trials, finding she coold 
“ not t^o it up without permitting the escape of the winged 
“ bird, she considered a moment, then deliberately murdered it 
“ by giving it a severe crunch, and afterwards brought away 
" both tc^ether. This was the only known instance of her 
“ ever having wilfully ipjnred any game.” Hero wc have reason 
though not quite perfect, for the retriever might have brought 
the wounded bird first and then returned for the dead one, as in 
the case of the two wild-ducks. I give the above cases, as 
resting on the evidence of two independent witnesses, and 
because in both instances the retrievers, after dehlieration, 
broke through a habit which is inherited by them (that of not 
killing the game retrieved), and because they shew how strong 
their reasoning faculty must have been to overcome a fixed 
habit. 

I will conclude by quoting a remark by the illustrious 
Humboldt." “The muleteers in S. America say, ‘I will not give 
“ ‘ you the mule whose step is easiest, but la mat raeional , — the 
'“one that reasons best;’” and as he adds, “this popular expres- 
“sion, dictated by long experience, coml«ts the system of 
“ animated machines, better perhaps than all the arguments of 
“ speculative philosophy.” Nevertheless some writers oven yet 
deny that the higher animals possess a trace of reason; and they 
endeavour to explain away, by what appears to bo mere 
verbiage," all such facts as those above given. 



" Mr. Btit, in hU mott intereit- 
ing work, ‘ The Netumliit in Ki- 
enregna,’ 187* (p. 119), likewUe 
detcribu Tiirioni nctioni of a tamed 
Oebui, which, 1 think, clearly shew 
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It ha«, I think, now been shewn that man and the higher 
animals, especially the Primates, have some few instincts in 
common. All have the same senses, intuitions, and sensations, — 
similar passions, affections, and emotions, even the more complex 
ones, snch as jealonsy, snspidon, emulation, gratitnde, and 
magnanimity ; they practise deceit and are revengeful ; they are 
sometimes susceptible to ridicule, and even have a sense of 
humour ; they feel wonder and curiosity ; they possess the same 
fKulties of imitation, attention, deliberation, choice, memory, 
imagination, the association of ideas, and reason, though in very 
different degrees. The individuals of the same species graduate 
in intellect from absolute imbecility to high excellence. They 
are also liable to insanity, though far loss often than in the case 
of man.’° Nevertheless, many authors have insisted that man is 
divided by an insuperable barrier fixmi all the lower animals in 
his mental faculties. I formerly made a collection of above a 
score of such aphorisms, but they are almost worthless, as their 
wide difference and number prove the difficulty, if not the im- 
possibility, of the attempt It has been asserted that man alone 
is capable of progressive improvement; that bo alone makes use 
of tools or fire, domesticates other animals, or possesses property; 
that no animal has the power of abstraction, or of forming 
general concepts, is self-conscious and comprehends itself; that 
no animal employs lanpage; that man alone has a sense of 
beauty, is liable to caprice, has the feeling of gratitude, mystery, 
&C.; believes in Ood, or is endowed with a conscience. I will 
hazard a few remarks on the more important and interesting of 
these points. 

Archbishop Sumner formerly maintained” that man alone is 
capable of progressive improvement. That he is capable of 
incomparably greater and more rapid improvement than is any 
other animal, admits of no dispute; and this is mainly 
duo to his power of speaking and handing down his acquired 
knowledge. With animals, looking first to the individual, every 
one who has had any experience in setting traps, knows that 
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young nnimalK can be caught much more easily than old ones ; 
and they can bo much more easily approached by an enemy. 
Even with respect to old animals, it is impossible to catch many in 
the some place and in the same Und of trap, or to destroy them 
by the same kind of poison ; yet it is improbable that all should 
have partaken of the poison, and impossible that all should have 
been caught in a trap. They must leam caution by seeing their 
brethren caught or poisoned. In North America, where the fur- 
boaring animals have long been pursued, they exUbit, according 
to the unanimous testimony of all observers, an almost incredible 
amount of sagacity, caution and cunning ; but trapping has been 
there so long carri^ on, that inheritance may possibly have come 
into play. I have received several accounts that when telegraphs 
are first set up in any district, many birds kill themselves by 
fiying against the wires, but that in the course of a very few 
years they learn to avoid this danger, by seeing, as it would 
appear, their comrades killed.” 

If we look to successive generations, or to the race, there is no 
doubt that birds and other animals gradually both acquire and 
lose caution in relation to man or other enemies;” and this 
caution is certainly in chief part an inherited habit or instinct, 
but in part the result of individual experience. A good observer, 
Leroy,” states, that in districts where foxes are much hunted, 
the young, on first leaving their burrows, are incontestably much 
more wary than the old ones in districts where they are not much 
disturbed. 

Our domestic dogs are descended from wolves and jackals,” 
and though they may not have gained in canning, and may have 
lost in wariness and suspicion, yet they have progres^ in 
certain moral qualities, such as in affection, trust-worthiness, 
temper, and probably in general intelligence. The common rat 
has conquered and beaten several other species throughout 
Europe, in parts of North America, New Zealand, and recently in 
Eormosa, as well as on the mainland of China. Mr. Swinhoe,” 
who describes these two latter cases, attributes the victory of the 
common rat over the largo Mat aminga to its superior ctmning ; 
and this latter quality may probably be attributed to the habitual 



” For additioul evidence, with 
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exercise of all its faculties in avoiding extirpation by man, as 
well as to nearly all the less cunning or weak-minded rats having 
been continuously destroyed by him. It is, however, possible 
that the success of the common rat may be due to its having 
possessed greater cunning than its fellow-species, before it 
became associated with man. To maintain, independently of any 
direct evidence, that no animal during the course of ages has 
progressed in intellect or other mental faculties, is to beg the 
question of the evolution of species. We have seen that, ac- 
cording to Lartet, existing mammals belonging to several orders 
have larger brains than their ancient tertiary prototypes. 

It has often been said that no animal uses any tool; but 
the chimpanzee m a state of nature cracks a native fruit, some- 
what like a walnut, with a stone.” Benggor” easily taught an 
American monkey thus to break open hard palm-nuts ; and 
afterwards of its own accord, it used stones to open other kinds 
of nuts, as well as boxes. It thus also removed the soft rind of 
fruit that had a disagreeable flavour. Another monkey was 
taught to open the lid of a largo box with a stick, and after- 
wards it used the stick as a lever to move heavy bo^es ; and I 
have myself seen a young orang put a stick into a crevice, slip 
his hand to the other end, and use it in the proper manner as a 
lever. The tamed elephuits in India are well known to break 
off branches of trees and use them to drive away the flies ; and 
this same act has been observed in an elephant in a state ot 
nature." I have seen a young orang, when she thought she was 
going to be whipped, cover and protect herself with a blanket or 
straw. In these several cases stones and sticks were employed 
as implements ; but they are likewise used as weapons. Brehm" 
states, on the authority of the well-known traveller Schimper, 
that in Abyssinia when the baboons belonging to one species 
((7. gelada) descend in troops from the mountains to plunder the 
fields, they sometimes encounter troops of another species 
(C. hamadryai), and then a fight ensues. The Geladas roll 
down great stones, which the Hamadryas try to avoid, and then 
both species, making a great uproar, rush furiously against each 
other. Brehm, when, accompanying the Duke of ^burg-Qolha, 
aided in an attack with fire-arms on a troop of baboons in the 
pass of Mensa in Abyssinia. The baboons in return rolled so 
many stones down the mountain, some as large as a man’s head, 
that the attackers had to beat a hasty retreat; and the pass was 
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octviaUy closed for a time against the caravan. It deserves 
notice that these baboons thus acted in concert. Mr. Wallace" 
on three occasions saw female orangs, accompanied by their 
young, " breaking off branches and the great spiny fhiit of the 
“ Durian tree, with every appearance of rage ; causing such a 
“ shower of missiles as effectually kept us from approaching too 
“ near the tree.” As I have repeate^y seen, a chimpanzee will 
throw any object at hand at a person who offends him ; and the 
before mentioned baboon at the Cape of Gk>od Hope prepared 
mud for the purpose. 

In the Zoological Gardens, a monkey, which had weak teeth, 
used to break open nuts with a stone ; and I was assured by the 
keepers that after using the stone, he hid it in the straw, and 
would not lot any other monkey touch it Here, then, we have 
the idea of property ; but this idea is common to every dog with 
a bone, and to most or all birds with their nests. 

The Duke of Argyll" remarks, that the fashioning of an 
implement for a special purpose is absolutely peculiar to man ; 
and he considers that th^ forms an immeasurable gulf between 
him and the brutes. This is no doubt a very important dis- 
tinction ; but there appears to me much truth in Sir J. Lubbock’s 
suggestion," that when primeval man first used flint-stones for 
any purpose, he would have accidentally splintered them, and 
would then have used the sharp fragments. From this step it 
would be a small one to break the flints on purpose, and not a 
very wide step to fashion them rudely. This latter advance, 
however, may have taken long ages, if we may judge by the 
immense interval of time which elap^ before the men of the 
neolithic period took to grinding and polishing their stone tools. 
In breaking the flints, as Sir J. Lubbock likewise remarks, 
sparks would have been emitted, and in grinding them heat 
would have been evolved: thus the two usual methods of 
“ obtaining fire may have originated.” The nature of fire would 
have been known in the many volcanic regions where lava 
occasionally flows through forests. The anthropomorphous 
apes, guided probably by instinct, build for themselves tem- 
porary platforms ; but as many instincts are largely controlled 
by reason, the simpler ones, such as this of building a platform, 
might readily pass into a voluntary and conscious act. The 
orang is known to cover itself at night with the leaves of the 
Pandanus ; and Brehm states that one of his baboons used to 
protect itself from the heat of the sun by throwing a straw-mat 

« ‘The Malay Archipelago,’ vol. 145, 147. 
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over its head. In these sereral habits, we probably see the first 
steps towards some of the simpler arts, snch as mde architecture 
and dress, as they arose amongst the early progenitors of man. 

Ab*traction, Oeiieral Conceptioru, istlf-contcioumat. Mental 
Individuality . — It would be Tery difficult for any one with oren 
much more knowledge than I possess, to determine how far 
animals exhibit any traces of these high mental powers. This 
difficulty arises from the impossibility of judging what passes 
through the mind of an animal ; and again, the fact that writers 
differ to a great extent in the mean^ which they attribute to 
the above terms, causes a further difficulty. If one may judge 
from various articles which have been published lately, the 
greatest stress seems to be laid on the supposed entire absence 
in animals of the power of abstraction, or of forming general 
concepts. But when a dog sees another dog at a distance, it is 
often clear that he perceives that it is a dog in the abstract ; for 
when he gets nearer his whole manner suddenly changes, if the 
other dog be a friend. A recent writer remarks, that in all such 
cases it is a pure assumption to assert that the mental act is 
not essentially of the same nature in the animal as in man. It 
either refers what he perceives with his senses to a mental 
concept, then so do both." When I say to my terrier, in an 
eager voice (and I have made the trial many times), “ Hi, hi, 
where is it ? ” she at once takes it as a sign that something is to 
be hunted, and generally first looks quickly all arouncC and 
then rushes into the nearest thicket, to scent for any game, but 
finding nothing, she looks up into any neighbouring tree for a 
squirrel Now do not these actions clearly shew that she had in 
her mind a general idea or concept that some animal is to be 
discovered and hunted ? 

It may be freely admitted that no animal is self-conscious, 
if by this term it is implied, that he reflects on such points, as 
whence he comes or whither he will go, or what is life and death, 
and so forth. But how can we feel sure that an old dog with an 
excellent memory and some power of imagination, as shewn by 
his dreams, never reflects on his past pleasures or pains in the 
chsse ? And this would be a form of self-consciousness. On the 
other hand, as Biichner" has remarked, how little can the hard- 
worked wife of a degraded Australian savage, who uses very 
few abstract w( rds, and cannot count above four, exert her self- 
consciousness, or reflect on the nature of her own existence. It 
is generally admitted, that the higher animals possess memory, 

“ Mr. Hookhun, in * letter to “ * Conferences eur In Theorie 
Prof. Hex Muller, in the ‘ Binning- Darwinienne,’ French tranalet. 
ham Mews,' May 1873. 1869, p. 132. 
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attention, onsociation, and even some imagination and leoson. 
If these powers, which differ much in different animals, are 
capable of improvement, there seems no great improbability in 
more complex faculties, such as the higher forms of abstraction, 
and self-consoionsnees, Ac., having been evolved through the 
development and combination of the simpler ones. It has been 
urged against the views here maintained, that it is impossible 
to say at what point in the ascending scale animals become 
capable of sbetraction, &c. ; but who can say at what age this 
occurs in our young children ? We see at least that such powers 
are developed in children by imperceptible depees. 

That animals retsun their mental individuality is unquestion- 
able. When my voice awakened a train of old associations in 
the mind of the before-mentioned dog, he must have retained 
his mental individuality, although every atom of his brain had 
probably undergone change more than once during the interval 
of five years. This dog might have brought forward the 
argument lately advanced to crush all evolutionists, and said, 
" I abide amid all mental moods and all material changes. . . . 
“ The teaching that atoms leave their impressions as legacies to 
" other atoms falling into the places they have vacated is con- 
" tradictory of the utterance of consciousness, and is therefore 
" false ; but it is the teaching necessitated by evolutionism, con- 
“ sequently the hypothesis is a false one.”** 

Languagt . — This faculty has justly been considered as one of 
the chief distinctions between man and the lower animals. But 
man, as a highly competent judge. Archbishop Whately remarks, 
“ is not the only animal that can make use of language to express 
“ what is passing in his mind, and can understand, more or less, 
“what is so expressed by another.”*^ In Paraguay the t'e6w« 
ozarce when excited utters at least six distinct sounds, which 
excite in other monkeys similar emotions.*" The movements of 
the features and gestures of monkeys are understood by us, and 
they partly understand ours, as Bengger and others declare. It 
is a more remarkable fact that the dog, since being domesticated, 
has learnt to bark** in at least four or five distinct tonea 
Although barking is a new art, no doubt the wild parent-species 
of the dog expressed their feelings by cries of various kinds. 
With the domesticated d<^ we have the bark of eagerness, as in 
the chase ; that of anger, as well as growling ; the yelp or howl of 
despair, as when shut up ; the baying at night ; the bark of joy, as 
** Th« R*r. Dr. J. M'Cann, ‘Anti- *' Renggtr, ibid. s. 45. 
Darwinian!,’ 1869, p. 13. « Sm my ‘Variation of Ani- 

" QnoUd in ‘Anthropological Re- mala and Planta under Domcatira- 
ffiew ■ 1864, p. 158. tion,’ voi. L p. 87. 
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when starting on a walk with his master ; and the very distinct 
one of demand or supplication, as when wishing for a door or 
window to be opened. According to Honzean, who paid par- 
ticular attention to the subject, the domestic fowl utters at least 
a dozen significant Eonnds.*^ 

The habitual use of articulate language is, however, peculiar 
to man ; but ho uses, in common with the lower animaJs, inarti- 
culate cries to express his meaning, aided by gestures and the 
movements of the muscles of the face." This especially holds 
good with the more simple and vivid feelings, which are but 
little connected with our higher intelligence. Our cries of pain, 
fear, surprise, anger, together with their appropriate actions, 
and the murmur of a mother to her beloved cUld, are more 
expressive than any words. That which distinguishes man 
from the lower animals is not the understanding of articulate 
sounds, for, as every one knows, dogs understand many words 
and sentences. In this respect they are at the same stage of 
development as infants, between the ages of ten and twelve 
months, who understand many words and short sentences, but 
cannot yet utter a single word. It is not the mere articulation 
which is our distinguishing character, for parrots and other 
birds possess this power. Nor is it the mere capacity of con- 
necting definite sounds with definite ideas ; for it is certain that 
some parrots, which have been taught to speak, connect un- 
erringly words with things, and persons with events." The 
lower animals differ from man solely in his almost infinitely 
larger power of associating together the most diversified 



" ‘Facultfa Hentales de» Ani- 
numx,’ tom. ii. 1872, p. 348-349. 

“ See a disennion on thi> lubject 
in Mr. E. B. Tylor’o very interesting 
work, * Researches into the Eariy 
History of Mankind,’ 1865, chaps, 
ii. to iv. 

" 1 have received several detailed 
aceonnta to this efiect. Admirai 
Sir J. Sulivan, whom I know to be 
a oarefiil observer, assures me that 
an African parrot, long kept in his 
father’s honse, invariably called 
certain persons of the household, as 
well aa visitors, by their names. He 
said “ good morning” to every one at 
breakfast, and “ good night ” to each 
os they left the room at night, and 
never reversed these salutations. 
To Sir J. Sulivan’s father, he used 



to add to the “good morning” a 

once repeated after his father’s 
death. Ha scolded violently a 
strange dog which came into the 
room through the open window; 
and he scolded another parrot (say- 
ing “you naughty polly”) which 
had got out of its cage, and was 
eating apples on the kitchen table. 
See also, to the same effect, Houzeau 
on parrots, * Facultda Mentaies,’ 
tom. ii. p. 309. Dr. A. Moschk.ui 

which never made a mistake in 
saying in German “ good morning ” 
to persons arriving, and “ go^- 
bye, old fellow,” to those departing. 
I could add several other such 
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sounds and ideas; and this obviously depends on the high , 
development of his mental powars. t 

As Home Took, one of the founders of the noble science of i 
philology, observes, language is an art, like brewing or baki'ng; 
but writing would have been a better simile. It certainly is not 
a true instinct, for every language has to be leamh It differs, 
however, widely from all ordinary arts, for man has an in- 
stinctive tendency to speak, as we see in the babbie of our 
young children ; whilst no child has an instinctive tendency to 
brew, bake, or write. Moreover, no philologist now supposes 
that any language has been deliberately invented; it has been 
slowly and unconsciously developed by many steps." The 
sounds uttered by birds offer in several respects the nearest 
analogy to language, for all the members of the same species utter 
the same instinctive cries expressive of their emotions ; and all 
the kinds which sing, exert their power instinctively ; but the 
actual song, and even the call-notes, are learnt from their 
parents or foster-parents. These sounds, as Haines Barrington** 
has proved, “ are no more innate than language is in man.” 

The first attempts to sing " may bo compared to the imperfect 
" endeavour in a child to babble." The young males continue 
practising, or as the bird-catchers say, “ recording,” for ten or 
eleven months. Their first essays show hardly a rudiment of 
the future song; but as they grow older we can perceive what 
they are aiming at ; and at last they are said “ to sing their 
“ song round.” Nestlings which have learnt the song of a distinct 
species, os with the canary-birds educated in the Tyrol, teach 
and transmit their new song to their offspring. The slight 
natural differences of song in the same species inhabiting 
different districts may be appositely compared, as Barrington 
remarks, “to provincial dialects;” and the songs of allied, 
though distinct species may be compared with the languages of 
distinct races of man. I have given the foregoing details to 
shew that an instinctive tendency to acquire an art is not 
peculiar to man. 

With respect to the origin of articulate language, after having 
read on the one side the highly interesting works of Mr. Hens- 

*' See eome good remarki on thU “ garde the immediate end to be 
head by Prof Whitney, in hit “ attained ; unconecionely ae regarde 
- Oriental and Lingnietic Stndiee,’ “ the further coneeqaenoee of the 
1873, p. 354. He obeervee that the “ eet.” 

deeire of communication between ** Hon. Dainet Barrington in 
man ie the living force, which, ‘Philoeoph. Traneactione,’ 1773, p. 
in the develipment of language, 262. See alto Dureau de la Malle, 
“worke bott conecioutly and un- in ‘Ann. dee. Sc. Nat’ 3rd aenee, 

“ conteioutlj oonecioualy ae re- Zoolog. tom. x. p. 119. 
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leigh Wedgwood, the Eev. F. Farrar, and Prot Schleicher," and 
the celebrated lecturee of Prot. Max Muller on the other side, I 
cannot doubt that language owes its origin to the imitation and 
modification of various natural sounds, the voices of other 
animals, and man’s own instinctive cries, aided by signs and 
gestures. When we treat of sexual selection we shall see that 
primeval man, or rather some early progenitor of man, probably 
first used his voice in producing true musical cadences, that is 
in singing, as do some of the gibbon-apes at the present day ; 
and we may conclude from a widely-spread analogy, t^t this 
power would have been especially exerted daring the courtship 
of the sexes, — would have expressed various emotions, such as 
love, jealousy, triumph, — and would have served as a challenge to 
rivals. It is, therefore, probable that the imitation of musical 
cries by articulate soimds may have given rise to words expres- 
sive of various complex emotions. The strong tendency in our 
nearest allies, the monkeys, in microcephalous idiots," and in 
the barbarous races of mankind, to imitate whatever they hear 
deserves notice, as bearing on the subject of imitation. Since 
monkeys certainly understand much that is said to them by 
man, and when wild, utter signal-cries of danger to their 
fellows ; ” and since fowls give distinct warnings for danger on 
the ground, or in the sky from hawks (both, as well as a third 
cry, intelligible to dogs)," may not some xmusually wise ape-like 
animat have imitated the growl of a beast of prey, and thus 
told his fellow-monkeys the nature of the expected danger ? This 
would have been a first step in the formation of a language. 

As the voice was used more and more, the vocal organs would 
have been strengthened and perfected through the principle of 
the inherited effects of use ; and this would have reacted on the 
power of speech. But the relation between the continued use of 
language and the development of the brain, has no doubt been 
far more important. The mental powers in some early pro- 
genitor of man must have been more highly developed than in 



** ‘On the Origin of Langnage,’ 
by H. Wedgwood, 1866. ‘Chaptere 
on Langnage,’ by the Rev. F. W. 
Farrar, 1865. Theie worice are 
nioet intereeting. See alao ‘ De la 
Phys. et de I’arole,’ par Albert 
Lemoine, 1865, p. 190. The work 
on thU eubject, by the late Prof. 
Aug. Schleicher, baa been tranalated 
by Dr. Bikkera into Engliab, under 
the title of ‘ Darwiniam teated by 
the Science of Language,’ 1869 



“ Vogt, ‘Mdinoire aur lea Micro- 
ce'phalea,’ 1867, p. 169. With re- 
aped to aavagea, 1 hare given eoine 
facta in my * Journal of Keaearchei,’ 
&c., 1845, p. 206. 

*' See clear evidence on thia head 
in the two worka ao often quoted, 
by Brehm and Kcngger. 

•* Houaeuu givea a very curioui 

subject in hia ‘ Facultea Menuilea 
dee Animaua,’ tom. 11., p. 348. 
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wiy existing ape, before even the most imperfect form of speech 
could have come into use; but wo may confidently believe that 
the continued use and advancement of this power would have 
reacted on the mind itself, by enabling and encouraging it to 
carry on long trains of thought. A complex train of thought 
can no more be carried on without the aid of words, whether 
spoken or silent, than a long calculation without the use of 
figures or algebra. It appears, also, that even an ordinary train 
of thought almost requires, or is greatly facilitated by some 
form of language, for the dumb, deaf, and blind girl, Laura 
Bridgman, was observed to use her fingers whilst dreaming.* 
Nevertheless, a long succession of vivid and connected ideas may 
pass through the mind without the aid of any form of language, 
as we may infer from the movements of dogs during their 
dreams. We have, also, seen that animals are able to reason 
to a certain extent, manifestly without the aid of language. 
The intimate connection between the brain, as it is now 
developed in us, and the faculty of speech, is well shewn by 
those curious cases of brain-disease in which speech Is specially 
affected, as when the power to remember substantives is lost, 
whilst other words can be correctly used, or where substantives 
of a certain class, or all except the initial letters of substantives 
and proper names are forgotten." There is no more improb- 
ability in the continued use of the mental and vocal organs 
leading to inherited changes in their structure and functions, 
than in the case of handwriting, which depends partly on the 
form of the hand and partly on the disposition of the mind ; and 
hand- writing is certainly inherited." 

Several writers, more especially Prof. Max Miiller," have 
lately insisted that the use of language implies the power of 
forming general concepts; and that as no animals are supposed 
to possess this power, an impossible barrier is formed between 
them and man." With respect to animals, I have already 




' gaage U the neceseary aoxUiaiy 
’ of thoaght, indupenuble to the 
' development of the power of 



vol. ii. p. 6. 
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endeavotired to show that they have this power, at least in a 
mde and incipient degree. As &r as concerns infants of from 
ten to eleven months old, and deaf-mntes, it seems to me in- 
eredible, that they should he able to connect certain sounds with 
certain general ideas as quickly as they do, unless such ideas 
were already formed in their minds. The same remark may be 
extended to the more intelligent animals ; as Mr. Leslie Stephen 
observes,” “ A dog frames a general concept of cats or sheep, 
" and knows the corresiwnding words as well as a philosopher. 
“ And the capacity to understand is as good a proof of. vocal 
“ intelligence, though in an inferior d^res> as the capacity to 
“ speak.” 

Why the organs now used for speech should have been 
originally perfected for this purpose, rather than any other 
oig^s, it is not difficult to see. Ants have considerable powers 
of intercommunication by means of their antenns, as shewn by 
Huber, who devotes a whole chapter to their language. We 
might have used our fingers as efficient instruments, for a 
person with practice can report to a deaf man every word of a 
speech rapicHy delivered at a public meeting; but the loss of 
our hands, whilst thus employed, would have been a serious 
inconvenience. As all the higher mammals possess vocal organs, 
constructed on the same general plan as ours, and used as a 
means of communication, it was obviously probable that these 
same or^s would bo still further develop if the power of 
communication had to be improved ; and this has been effected by 
the aid of adjoining and well adapted parts, namely the tongue 
and lips.” The fact of the higher apes not using their vocal 
organs for speech, no doubt depends on their intelligence not 
having been sufficiently advanced. The possession by them of 



“ thinking, to the dUtinctacM and 
“ rariaty and complexity of cognU 
“ tiona to the full maitery of con- 
“ tcioutnesa ; therefore he would 
“ faiu make thought abeolutely im- 
“ poaeible without speech, Identify- 
“ ing the faculty with its instru- 
“ ment. He might just as reason- 
“ ably assert that the human hand 
“ cannot act without a tool. With 
“ such a doctrine to start from, he 
“ cannot stop short of Milner’s 
“ worst paradoxes, that an mfint 
“ (in /one, not speaking) is not a 
u human being, and that deaf.mntes 
“ do not become possessed of reason 
•' until they learn .0 twist their 



“ fingers into imitation of spoken 
“woids.” Max Muller gives in 
italics (‘Lectnres on Mr. Darwin’s 
Philosophy of Langnage,’ 1873, 
third lecture) the following aphor- 
ism: “Thera is no thought with- 
“ ont words, as little as there are 
“ words without thought.” What 
a strange definition must here be 
given to the word thonght I 

” ‘ Essays on Free-thinking,’ Ac., 
1873, p. 82. 

" ^ some good remarks to this 



efihet by Dr. Haudsley, ‘ The Phy- 
siology and Pathology of Mind,’ 
1888, p. 199. 
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organs, which with long-continned practice might have been 
used for speech, although not thus used, is paralleled by the 
case of many birds which possess organs fitted for singing, 
though they never sing. Thus, the nightingale and crow have 
vocal organs similarly constructed, these being used by the 
former for diversified song, and by the latter only for croaking.** 
If it be asked why apes have not had their intellects develoj>ed 
to the same degree as that of man, general causes only can be 
assigned in answer, and it is unreasonable to expect anything 
more definite, considering our ignorance with respect to the 
successive stages of development through which each creature 
has passed. 

The formation of different languages and of distinct species, 
and the proofs that both have been developed through a gradual 
process, are curiously parallel.*^ But we can trace the formation 
of many words further back than that of species, for we can 
perceive how they actually arose from the imitation of various 
sounds. We find in distinct languages striking homologies due 
to community of descent, and analogies due to a similar process 
of formation. The manner in which certain letters or soimds 
change when others change is very like correlated growth. We 
have in both cases the reduplication of parts, the effects of long- 
continued use, and so forth. The frequent presence of rudi- 
ments, both in languages and in species, is still more remarkable. 
The letter m in the word am, means I ; so that in the expres- 
sion 1 am, a superfluous and useless rudiment has been retained. 
In the spelling also of words, letters often remain as the rudi- 
ments of ancient forms of pronunciation. Languages, like 
organic beings, can be classed in groups under groups ; and they 
can be classed either naturally according to descent, or arti- 
ficially by other characters. Dominant languages and dialects 
spread widely, and lead to the gradual extinction of other 
tongues. A language, like a species, when once extinct, never, 
as Sir 0. Lyell remarks, reappears. The same language never 
has two birth-places. Distinct languages may be crossed or 
blended together.** We see variability in every tongue, and now 



** Mscgillivni)-, ‘ Hi»t. of British 
Bird.,’ voL ii. 1839, p. 29. An 
excellent oUerver, Mr. Blacicwall, 
remarks that the magpie learns to 
pronounce single words, and eren 
short sentences, more readilj than 
almost any other British bird ; yet, 
as he adds, after long ana ciosely 
inrestigating its habits, he has 
never known it, in a state of nature, 






inal capacity for 
irche* in Zoelogy,’ 

1834, p. 158. 

•' See the vei-y intereeting pa- 
ralleliam between the development 
of species and languages, given by 
Sir C. Lyell in ‘The Geolog. Evi- 
of the Antiquity of Man,’ 
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words are continoally cropping up ; but as there is a limit to 
the powers of the memory, single words, like whole languages, 
gradually become extinct. As Max Muller ** has well re- 
marked : — “ A struggle for life is constantly going on amongst 
"the words and grammatical forms in each language. The 
" better, the shorter, the easier forms are constantly gaining the 
“ upper hand, and they owe their success to their own inherent 
“ Tirtue.” To these more important causes of the suryival of 
certain words, mere novelty and fashion may be added; for 
there is in the mind of man a strong love for slight changes in all 
things. The survival or preservation of certain favoured words 
in the struggle for existence is natural selection. 

The perfectly regular and wonderfully complex construction 
of the languages of many barbarous nations has often been 
advanced as a proof, either of the divine origin of these lan- 
guages, or of the high art and former civilisation of their 
founders. Thus F. von Schl^l writes : “ In those languages 
“ which appear to be at the lowest grade of intellectual culture, 
“ we frequently observe a very high and elaborate degree of art 
“ in their grammatical structure. This is especially the case 
“ with the Basque and the Lapponian, and many of the Ame- 
" rican langnagea.”5* But it is assuredly an error to speak of 
any language as an art, in the sense of its having been elabor- 
ately and methodically formed. Philologists now admit that 
oopjngations, declensions, &c., originally existed as distinct 
words, since joined t<^;ether; and as such words express the 
most obvious relations between objects and persons, it is not 
surprising that they should have been used by the men of most 
races during the earliest ages. With respect to perfection, the 
following illustration will best shew bow easily we may err : a 
Crinoid sometimes consists of no less than 150,000 pieces of 
shell,’‘ all arranged with perfect symmetry in ra^ating lines ; 
but a naturalist does not consider an animal of this kind as 
more perfect than a bilateral one with comparatively few parts, 
and with none of these parts alike, excepting on the opposite sides 
of the body. He justly considers the differentiation and special- 
isation of organs as the test of perfection. So with languages * 
the most symmetrical and complex ought not to be ranked above 
irrt^nlar, abbreviated, and bastardised languages, which have 



the 8«t. F. W. Famr, in *n in- ’• Quoted by C. S. Wake, ‘Chap- 
tereetiog article, entitled * Philo- ten on Man,' 1868, p. 101. 
logT and Darwinism’ in ‘Nature,’ •' Buckland, ‘Bridgewater Tree- 
March 24th, 1870, p. 528. tiae,’ p. 411. 

« • Nature,’ Jan. 6th, 187C p. 267. 
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borrowed expresave words and nsefol forms of construction from 
various conquering, conquered, or immigrant races. 

Prom these few and imperfect remarks I conclude that the 
extremely complex and re^ar construction of many barbarous 
languages, is no proof that they owe their origin to a special 
act of creation.” Nor, as we have seen, does the faculty of 
articulate speech in itself offer any insuperable objection to 
the belief that man has been developed from some lower 
form. 

Sense of Btauty . — This sense has been declared to be peculiar 
to man. I refer here only to the pleasure given by certain 
colours, forms, and sounds, and which may fairly be called a 
sense of the b^utifnl ; with cultivated men such sensations are« 
however, intimately associated with complex ideas and trains of 
thought. When we behold a male bird elaborately displaying 
his graceful plumes or splendid colours before the female, 
whilst other birds, not thus decorated, make no such display, 
it is impossible to doubt that she admires the beauty of her 
male partner. As women everywhere deck themselves with 
these plumes, the beauty of such ornaments cannot be disputed. 
As we shall see later, the nests of humming-birds, and the 
playing passages of bower-birds are tastefully ornamented 
with gaily-coloured objects; and this shews that they must 
receive some kind of pleasure from the sight of such things. 
With the great majority of animals, however, the taste for the 
beautiful is confined, as far as we can judge, to the attractions 
of the opposite sex. The sweet strains poured forth by many 
male birds during the season of love, are certainly admired by 
the females, of which fact evidence will hereafter be given. If 
female birds had been incapable of appreciating the beautiful 
colours, the ornaments, and voices of their male partners, all the 
labour and anxiety exhibited by the latter in (L'splaying their 
charms before the females would have been thrown away ; and 
this it is impossible to admit. Why certain bright colours 
should excite pleasure cannot, I presume, be explained, any 
more than why certain flavours and scents are agreeable ; but 
habit has something to do with the result, for that which is at 
first unpleasant to our senses, ultimately becomes pleasant, and 
habits are inherited. With respect to sounds, Helmholtz has 
explained to a certain extent on physiological principles, why 
harmonies and certain cadences are agreeable. But b^des 
this, sounds frequently recurring at irr^;ular intervals are 

Set some good remarks on the J. Lobbock, ‘Origin of C TilisntfoDy 
fimpUfi=ation of langnages, by Sir 1870, p. 278. 
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highly disagroeable, as every one will admit who has listened at 
night to the irregular flapping of a rope on board ship. The 
same principle seems to come into play with vision, as the 
eye prefers symmetry or figures with some regular reeurronee. 
Patterns of this kind are employed by even the lowest savages 
as ornaments; and they have been developed through sexual 
selection for the adornment of some male am'mals. Whether we 
can or not give any reason for the pleasure thus derived from 
vision and hearing, yet man and many of the lower animals are 
ahke pleased by the same colours, graceful shading and forms, 
and the same sounds. 

The taste for the beautiful, at least as far as female beauty is 
concerned, is not of a special nature in the human mind; for it 
differs widely in the different races of man, and is not quite the 
same even in the different nations of the same race. Judging 
from the hideous ornaments, and the equally hideous musio 
admired by most savages, it might be urged that their SBsthetio 
bculty was not so highly developed as in certain animals, for 
instance, as in birds. Obviously no anima l would be capable of 
admiring such scenes as the heavens at night, a beautiful land- 
scape, or refined music; but such high tMtes are acquired 
through culture, and depend on complex associations ; they are 
not enjoyed by barbarians or by uneducated persons. 

Many of the faculties, which have been of inestimable service 
to man for bis progressive advancement, such as the powers of 
the imagination, wonder, curiosity, an undefined sense of beauty, 
a tendency to imitation, and the love of excitement or novelty, 
could hardly fail to lead to capricious changes of customs and 
fashions. I have alluded to this point, because a recent writer ” 
has oddly fixed on Caprice " as one of the most remarkable and 
"typical differences between savages and brutes.” But not 
only can we ]»rtially understand how it is that man is from 
various conflicting influences rendered capricious, but that 
the lower animals sue, as we shall hereafter see, likewise capri- 
cions in their affections, aversions, and sense of beauty. There 
is also reason to suspect that they love novelty, for it own sake. 

BtXvf in Godr—Sdigion . — There is no evidence that man was 
aboriginally endowed with the ennobling belief in the existence 
of an Omnipotent Ood. On the contrary there is ample evidence, 
derived not from hasty travellers, but from men who have long 
resided with savagee, that numerous races have existed, and still 
exist, who have no idea of one or more gods, and who have no 

’• ‘The Spectator,’ Dec. 4th, 1869, p. 14.H0. 



© The Complete Work of Charles Darwin Online 



The Descent of Man. 



exista a Creator and Ruler of the tmiyerse ; and this has been 
answered in the affirmative bysome of the highest intellectB that 
have ever existed. 

If, however, we include under the term " religion” the belief 
in unseen or spiritual agencies, the case is wholly different ; for 
this belief seems to be universal with the less civilised races. 
Nor is it difficult to comprehend how it arose. As soon as the 
important (acuities of the imagination, wonder, and enriosity, 
together with some power of reasoning, had become partially 
develoned. man would naturally crave to understand what was 
and would ha 
r. MTennan™ 
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the. &cnlties of imaginatios, onriosity, reason, *c., had been 
fairly well deyeloped in the mind of man, his dreams would not 
have led him to believe in spirits, any more than in the case of 
ad<^. 

The tendency in savages to imagine that natural objects and 
^ncies are animated by spiritual or living essences, is perhaps 
illustrated by a little fact which I once noticed : my dog, a full- 
grown and very sensible animal, was lying on the lawn during a 
hot and still day ; but at a little distance a slight breeze occa- 
sionally moved an open parasol, which would have been wholly 
disregarded by the dog, had any one stood near it. As it was, 
every time that the parasol slightly moved, the dog growled 
fiercely and barked. He must, I think, have reasoned to himself 
in a rapid and unconscious manner, that movement without any 
apparent cause indicated the presence of some strange living 
agent, and that no stranger had a right to he on his territory. 

The belief in spiritual agencies would easily pass into the 
belief in the existence of one or more gods. For savages would 
naturally attribute to spirits the same passions, the same love of 
vengeance or simplest form of justice, and the same affections 
which they themselves feel. The Fuegians appear to be in this 
respect in an intermediate condition, for when the surgeon on board 
the "Beagle” shot some young ducklings as specimens, York 
Minster declared in the most solemn manner, " Oh, Mr. Bynoe, 
" much rain, much snow, blow much;” and this was evidently 
a retributive punishment for wasting human food. So again he 
related how, when his brother killed a “wild man,” storms long 
raged, much rain and snow fell Tot we could never discover 
that the Fuegians believed in what we should call a God, or 
practised any religious rites ; and Jemmy Button, with justiHablo 
pride, stoutly maintained that there was no devil in his land. 
This latter assertion is the more remarkable, as with savages the 
belief in hod spirits is far more common than that in good 

The feeling of religious devotion is a highly complex one, 
consisting of love, complete submission to an exalted and 
mysterious superior, a strong sense of dependence,” fear, 
reverence, gratitude, hope for the future, and perhaps other 
elements. No being could experience so complex an emotion 

anything which manifeata power or ” See an abie article on the 
morement is thought to be endowed ‘ Physical Elements of Religion,* by 
with some form of life, and with Mr. L. Owen Pike, in ‘ Anthropolog. 
mental faculties analogous to our Raneu,’ April, 1870, p. Ixiu. 
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anlil advanced in hu intellectnal and moral faculties to at least 
a moderately high level Nevertheless, we see some distant 
approach to this state of mind in the deep love of a dog for his 
master, associated with complete snbmisidon, some fear, and 
perhaps other feelings. The behaviour of a dog when returning 
to his master after an absence, and, as I may add, of a monkey 
to hU beloved keeper, is widely different from that towards their 
fellows. In the latter case the transpe^ of joy appear to be 
somewhat lees, and the sense of equality is shewn in every action. 
Professor Braubach goes so far as to ma in ta i n that a dog looks 
on his master as on a god.’* 

The same high mental faculties which first led man to believe 
in unseen spiritual agencies, then in fetishism, polytheism, and 
ultimately in monotheism, would infallibly lead him, as long as 
bis reasoning powers remained poorly developed, to various 
strange superstitions and customs. IrDiny of these are terrible 
to think of— such as the sacrifice of human beings to a blood- 
loving god ; the trial of innocent persons by the ordeal of poison 
or fire; witchcraft, &c.— yet it is well occasionally to refiect on 
these superstitions, for they shew ns what an infinite debt of 
gratitude we owe to the improvement of our reason, to science, 
and to OUT accumulated knowledge. As Sir J. Lubbock” has well 
observed, “ it is not too much to say that the horrible dread of 
“ unknown evil hangs like a thick cloud over savage life, and 
“ embitters every pleasure.” These miserable and indirect 
consequences of our highest facnltiee may be compared with the 
incidental and occasional mistakes of the instincts of the lower 
animals. 

” ‘PrvhUtoric Ttmci,’ 2nd edit, 
p. 571. In thU work (p. 571) 
then will be fonnd an excellent 
accoont of the many rtrange and 
capriciona cnatonu of lavngea. 



'• ‘ Religion, Uoral, fcc., der Dar- 
win’Mhen Art-Lehre,* 1869, a. 53. 
It ia uid (Dr. W. Lander lindeay, 
< Jonrnal of Uental Science,’ 1871, 
p. 43), that Bacoa long ago, and the 
poat Borne, held the aame notion. 
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CEAPTEB IV. 

COMPABISOK OF THB MKNTAL PoWBBS OF MaK AKB THH 
Lowxb Akimais— continued. 




t of all the differences between man and the 
lower animals, the moral sense or conscience is by far the 
most important. This sense, as Mackintosh' remarks, " has a 
"rightful supremacy over every other principle of human 
"action;” it is summed up in that short but imperious word 
ouff/it, so full of high significance. It is the most noble of all 
the attributes of man, leading him without a moment’s hesita- 
tion to risk his life for that of a fellow-creature ; or after due 
deliberation, impelled simply by the deep feeling of right or 
duty, to sacrifice it in some great cause. Immanuel Eant 
exclaims, “ Duty 1 Wondrous thought, that workest neither by 
“ fond insinuation, flattery, nor by any threat, but merely by 
“holding up thy naked law in the soul, and so extorting for 
“thyself always reverence, if not always obedience; before 
"whom all appetites are dumb, however secretly they rebel; 



This great question has been discussed by many writers' of 
consummate ability ; and my sole excuse for touching on it, is 
the impossibility of here passing it over ; and because, as far as I 
know, no one has approached it exclusively from the side of 
natural history. The investigation possesses, also, some in- 







C. The Complete Work of Charles Darwin Online 



The Descent of Man, 



Paw I. 



dependent interest, as an attempt to see how tar the study of 
the lower animals throws light on one of the highest psychical 
faculties of man. 

The following proposition seems to me in a high degree 
probable— namely, that any animal whatever, endowed with 
well-marked social instincts,* the parental and filial affections 
being here included, would inevitably acquire a moral sense or 
conscience, as sooh os its intellectual powers had become as well, 
or nearly as well developed, as in man. For,>!r><fy, the social 
instincts lead an animal to take pleasure in the society of its 
follows, to foci a certain amount of sympathy with them, and to 
perform various services for thorn. The services may be of a 
definite and evidently instinctive nature ; or there may be only 
a wish and readiness, as with most of the higher social animals, 
to aid their fellows in certain general waya But these feelings 
and services are by no means extended to all the individuals of 
the same species, only to those of the same association. Secondly, 
as soon as the mental faculties had become highly developed, 
images of all past actions and motives would be incessantly 
passing through the brain of each individual ; and that feeling 
of dissatisfaction, or even misery, which invariably results, as wo 
gball hereafter see, from any unsatisfied instinct, would arise, 
os often as it was perceived that the enduring and always 
present social instinct bad yielded to some other instinct, at the 
time stronger, but neither enduring in its nature, nor leaving 



• Sir B. Brodi*, »ftei •bMrring 
that maa is a locial animal (‘ Piy- 
chological EaquiTMa,’ 18M, p. 192), 
asks the pregnant naeation, “ ought 
" not thb to Httle the dUputed 
“ question aa to the exiatence of a 
“ morai aenae ?" Similar ideaa hare 
probably oocurred to many peraona, 
aa they did long ago to Marcna 
Anreliua. Ur. J. S. Mill apeaka, in 
hia celebrated work, ‘UUUtarian- 
iam,' (18M, pp 45, *6), of the aodal 
feelinga aa a “powerful natural 
“aentiment,” and aa “the natural 
“ baaia of aentiment for ntiliUrian 
“ morality." Again he aaya, “ Like 
“ the othw acquired capacitiea above 
“ referred to, the moral fuulty, if 
“ not a part of our nature, ia 
“ a natural out-growth from it ; 
“ capable, like them, in a certain 
“ amall degree of apringing op apon- 
“ tnneooaly.” But in oppoaitkn to 



all thia, he alao remarka, “ ii^ aa ia 
“ my own belief^ the moral feelinga 
“ are not innate, but acquired, they 
“ are not for that reason leas natu- 
“ ral.” It it with heaitotlon that I 
venture to differ at all from ao 
profound a thinker, but it can 
hardly be disputed that the aodal 
feelings an inatinetire or innate in 
the lower animala ; and why should 
they not be to in man ? Mr. Bain 
(see, for instance, ‘The Emotions and 
the WilL’ 1865, p.481) and othera 
beliere that the moral sense ia ac- 
quired by each indiridnal during 
hit lifetime. On the general theory 
of erolution this ia at least ex- 
tnmely improbable. The ignoring 
of ali transmitted mental quaiitiee 
will, aa it seems to me, be hereafter 
judW aa a moat seriont blemish in 
the works of Mr. Mill. 
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Tividly recalled. Thirdly, after the power of language had been 
acquired, and tlio wiahea of the community could bo expressed, 
the oommou opinion how each member ought to act for the 
public good, would naturally become in a paramount degree 
the guide to action. But it should bo borne in min d that how- 
ever great weight wo may attribute to public opinion, our regard 
for the approbation and disapprobation of our fellows depends 
on sympathy, which, as we shall see, forms an essential part of 
the social instinct, and is indeed its foundation-stone, Lattly, 
habit in the individual would ultimately play a very important 
part in guiding the conduct of each member; for the social in- 
stinct, together with sympathy, is, like any other instinct, greatly 
stien^hened by habit, and so consequently would bo ob^ence 
to the wishes and judgment of the community. These several 
subordinate propositions must now be discus^, and some of 
them at considerable length. 

le well first to premise that I do not wish to maintain 



that 



ly social animal, if it 
become as active and as highly dev 
quire exactly the same moral sens 
anner as various animals have some 
ey admire widely difierent objects, sc 
right and wrong, though led by it 
les of conduct. If, for instance, to t 
9re reared under precisely the sams 
ere can hardly be a doubt that our i 
ce the worker-bees, think it a sacred c 
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.pears to me, some feeUng of right or wrong, or a co 
,r each indiridual wonld have an inward sense of p 



api 
For 

certain stronger or more enduring instincts, and o 
strong or enduring ; so that there would often be a struggle as to 
which impulse should bo followed; and satisfaction, dissatis- 
faction, or even misery wonld bo felt, as past impressions were 
compared during their incessant passage through the mind. In 
tliis case an inward monitor wonld toll the animal that it would 
have been better to have followed the one impulse rather than 
ie ought to have been followed, and the 



distinct species living together; for example, some American 
monkeys ; and united flocks of rooks, jackdaws, and starlings. 
Man shews the same feeling in his strong love for the dog, which 
the dog returns with interest. Every one must have noticM how 
miserable hoi^, dogs, sheep, &c., are when separated from 

former kinds, at least, shew on their reunion. It is curious to 
speculate on the fecUngs of a dog, who will rest peacefully for 
liours in a room with his master or any of the family, without 
the least notice being taken of him ; but if left for a short time 
by himself, barks or howls dismally. We will confine our 
attention to the higher social animals ; and pass over insects, 
although some of these are social, and aid one another in many 
important ways. The most common mutual service in the 
higher animals is to warn one another of danger by means of 
the united senses of all. Every sportsman knows, as Pr. Jaeger 
remarks,^ how difflcult it is to approach animals in a herd or 
troop. Wild horses and cattle do not, I believe, make any 

enemy, warns the others. Babbits stamp loudly on 
with their hind-feet as a signal : sheep and chamois 
eir forefeet, uttering likewise a whistle, 
mammals, post sentinels, which in the 
generally to be the females. The leader 



the ground with th( 
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of a troop of monkeys acts as the sontinol, and ntters cnea 
expressive both of danger and of safety.' Social animals perform 
many little services for each other : horses nibble, and cows lick 
each other, on any spot which itches: monkeys search each 
other for external x>orasitcs ; and Brehm states that after a troop 
of the CercopUhecus griseo-viridia has mshed through a thorny 
brake, each monkey stretches itself on a branch, and another 
monkey sitting by, "conscientiously” examines its fur, and 
extracts every thorn or burr. 

Animals also render more important services to one another : 
thus wolves and some other beasts of prey hunt in packs, and 
aid one another in attacking their victims. Pelicans fish in 
concert. The Hamadryas baboons turn over stones to find 
insects, &c. ; and when they come to a large one, as many as can 
stand round, turn it over together and share the booty. Social 
animals mutually defend each other. Bull bisons in N. America, 
when there is danger, drive the cows and calves into the middle 
of the herd, whilst they defend the outside. I shall also in a 
future chapter give an account of two young wild bulls at 
COiillingham attacking an old one in concert, and of two stallions 
together trying to drive away a third stallion from a troop of 
mares. In Abyssinia, Brehiu encountered a groat troop of 
baboons, who were crossing a valley : some had already ascended 
the opposite mountain, and some were bUU in the valley : the 
latter were attacked by the dogs, but the old males immo^tely 
hurried down from the rooks, and with months widely opened, 
roared so fearfully, that the dogs quickly drew baA. They 
were again encouraged to the attack ; but by this time all the 
baboons had reascended the heights, excepting a young one, 
about six months old, who, loudly calling for aid, climbed on a 
block of rock, and was surrounded. Now one of the largest 
males, a true hero, came down again from the mountain, slowly 
went to the young one, coaxed him, and triumphantly led him 
away — the dogs being too much astonished to make an attack. 
I cannot resist giving another scene which was witnessed by this 
same naturalist ; an eagle seized a young Cercopitheens, which, 
by clinging to a branch, was not at once carried off ; it cried 
.ondly for assistance, upon which the other members of the troop, 
with much uproar, rushed to the rescue, surrounded the eagle, 

» Br«hm, ‘Thierleben,’ B. i. 1864, the evidence of Alvarex, whoee ob- 
t. 52, 79. For the mm of the eerretioae Brehm thinks quite tnut- 
monkeys extracting thorns from worthy. For the cases of the old 
each other, see s. 54. With respect male baboons attacking the dogs, 
to the Hamadryas turning over see s. 79 ; and with respect to the 
stones, the fact is given (s. 76) on eagle, t. 5C. 
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and pnllod out bo many feathers, that he no longer thought 
of his prey, but only how to escape. Thia eegle, as Brehm 
remarks, assuredly would never again attack a single monkey of 
a troop." 

It is certain that associated animals have a fedi^ of love for 
each other, which is not felt by non-eocial adult animals. How 
far in most cases they actually sympathise in the pains and 
pleasures of others, is more doubtfhl, especially with respect to 
pleasures. Mr. Buxton, however, who tuul excellent means of 
observation," states that his macaws, which lived free in Norfolk, 
took " an extravagant interest ” in a pair with a nest ; and when- 
ever the female left it, she was surrounded by a troop “ scrcam- 
“ ing horrible acclamations in her honour." It is often difficult 
to judge whether animals have any feeling for the sufferings of 
others of their kind. Who can say what cows feel, when they 
surround and stare intently on a dying or dead comp^on ; ap- 
pirently, however, as Houzeau remarks, they feel no pity. That 
animals sometimes are far from feeling any sympathy is too 
certain ; for they will expel a wounded animal from the herd, or 
gore or worry it to death. This is almost the blackest fact in 
natural history, unless, indeed, the explanation which has been 
suggested is true, that their instinct or reason leads them to 
expel an injured companion, lest beasts of prey, including man, 
should be tempted to fedlow the troop. In this case their con- 
duct is not much worse than that of the North American Indians, 
who leave their feeble comrades to perish on the plains; or the 
Fijians, who, when their parents got old, or fall ill, bury them 
alive." 

Many animals, however, certainly sympathise with each other’s 
distress or dan^r. This is the case even with birda Capt. 
Stanabury " found on a salt lake in Utah an old and complet^ 
blind pelican, which was very fat, and must have been well fed 
for a long time by his companions. Mr. Blyth, as he informs 
*' ‘AnuUaadlfag. of Nat. Hbt.,' 
NovaailMr, 1868, p. 882. 

Sir I. Ubbook, ‘ Prahiatoria 
Timaa,’ 2nd adit. p. 446. 

'• Af quoted by Mr. L. H. Morgan 
‘Tba American Baaver,’ 1868, p. 
271. Chpt. Stanubiry alao fine an 
intareating account of the manner 
in wUeh a vary young pelican, 
carried away by a atroag atraam, 
waa guided and encouraged in ita 
attampta to naoh tba abm by half 
a doran old birda 



>• Ur. Belt gtrei the caaa of a 
apidar-monkey (Atelaa) in Nicara- 
gua, which arat heard acraaming for 
nearly two houra in the forest, and 
waa found with an aagla perched 
cloaa by it The bird apparently 
feared to attack aa kmg as it re- 
mained fitca to face ; and Ur. Balt 
beliavas, from what ha has seen of 
the habita of tbaea moakaye, that 
they protect themaalvea from eagles 
by keeping two or three together. 
‘The Nataraliat in Niearagoa,' 1874, 
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me, saw Indian crows feeding two or three of their companions 
which were blind ; and I hare heard of an analogous case with 
the domestic cock. AVo may, if we choose, call these actions 
instinctiTo ; but such cases are much too rare for the derelop- 
ment of any special instinct.'^ I hare myself seen a dog, who 
never pass^ a cat who lay sick in a beideet, and was a great 
friend of his, without giving her a few licks with his tongue, the 
surest sign of kind feeling in a dog. 

It must be called sympathy that leads a courageous dog to 
fly at any one who strikes his master, as he certainly will I 
saw a person pretending to beat a lady, who had a very timid 
little dog on her lap, and the trial had never been made before ; 
the little creature instantly jumped away, but after the pretended 
beating was over, it was really pathetic to see how peiseveringly 
he tri^ to lick his mistress’s lace, and comfort hm. Brehm“ 
states that when a baboon in confinement was pursued to bo 
punished, the others tried to protect him. It must have been 
sympathy in the cases above given which led the baboons and 
Cereopitheci to defend their yom^ comrades from the dogs and 
the eagle. I will give only one other instance of sympathetic 
and heroic conduct, in the case of a little American monkey. 
Several years ago a keeper at the Zoological Gardens shewed me 
some deep and scarcely healed wounds 00 the nape of his own nock; 
inflicted on him, whilrt kneeling on the floor, by a fierce baboon. 
The little American monkey, who was a warm friend of this 
keeper, lived in the same large compartment, and was dreadfully 
afraid of the great babocm. Nevertheless, as soon as he saw his 
friend in peril, he rushed to the rescue, and by screams and bites 
so distracted the baboon that the man was able to escape, after, 
as the surgeon thought, running gmt risk of his life. 

Besides love and sympathy, animals exhibit other qnalitiM 
eminccted with the social instincts, which in ns would be called 
moral ; and I ag^ with Agassiz ** that dogs possess something 
very like a conscience. 

Dogs possess some power of self-conunand, and this does not 
appear to be wholly the result of fear. As Braubach*' remark*, 
they will refrain from stealing fbod in the absence (rf their 
master. They have long been accepted as the very type of 
fidelity and obedience. But the eleplumt is likewise very fruth- 
fnl to his driver or keeper, and probably oonsidera him as the 

et d* la CItaM,’ 



Sdrao*/ 1S68, p. 245. 1869, a 51. 

“ ‘Tbierlcben, B. i. a 85. 



'* A« Mr. Bain itatea, “effecUra ” ‘Da I’Eapice 
“aul to ssuSercrapruiga from aym- 1869, a 97. 

“ Dtthv uroner ‘ UoaUl and Moral ‘ Dia ; 
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leader of the herd. Dr. Hooker informs me that an elephant, 
■which he was riding in India, became so deeply bogged that ha 
remained stuck fast until the next day, when he was extricated 
by men with ropes. Under such circumstances elephants ■will 
seize with their tranks any object, dead or alive, to place under 
their knees, to prevent their sinking deeper in the mud ; and the 
driver was dreadfully afraid lest tho animal should have seized 
Dr. Hooker and crushed him to death. But the driver himself, 
os Dr. Hooker was assured, ran no risk. This forbearance under 
an emergency so dreadful for a heavy animal, is a wonderful 
proof of noble fidelity.'* 

All animals living in a body, which defend themselves or attack 
their enemies in concert, must indeed bo in some degree faithful 
to one another ; and those that follow a leader must be in some 
degree obedient. When the baboons in Abyssinia " plunder a 
garden, they silently follow their leader ; and if an imprudent 
young animal makes a noise, he receives a slap from the others 
to teach him silence and ob^ence. Mr. Qalton, who has had 
excellent opportunities for observing the half-wild cattle in S. 
Africa, says,** that they cannot endure even a momentary separa- 
tion from the herd. ^ey are essentially slavish, and accept the 
common determination, seeking no better lot than to be led by 
any one ox who has enough self-reliance to accept the position. 
The men who break in those animals for harness, watch assidu- 
ously for those who, by grazing apart, shew a self-reliant dis- 
position, and these they train as fore-oxen. Mr. Galton adds 
that such animals are rare and valuable ; and if many were bom 
they would soon be eliminated, as lions are always on the look- 
out for the individuals which wander firom tho herd. 

With respect to the impulse which leads certain animals to 
associate together, and to aid one another in many ways, we 
may infer that in most cases they are impelled by the same 
sense of satisfaction or pleasure which they experience in per- 
forming other instinctive actions; or by the same sense of 
dissatisfaction as when other instinctive actions are checked. 
We see this in innumerable instances, and it is illustrated in a 
striking manner by the acquired instincts of our domesticated 
animals ; thus a young shepherd-dog delights in driving and 
running round a fiock of sheep, but not in worrying them ; a 
young fox-hound delights in hunting a fox, whilst some other 
kinds of dogs, os I have witnessed, utterly disregard foxes. What 



" Se« aUo Hookrr’i ‘ Himalayan 
JonmaU,’ vol. ii., 1854, p. 333. 

'• Bt«hm, ‘ Thiarleban,’ B. i. a. 
76. 



** Sea his astramaly intareiting 
paper on ‘ Gregariotuneas in Cattle, 
and in Man,’ ‘ Macmillan’s Mag.’ FeU 
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a strong feeling of inward satisfaction must impel a bird, so full 
of activity, to brood day after day over her eggs. Migratory 
birds are quite miserable if stopp^ from migrating; perhaps 
they enjoy starting on their long flight; but it is hard to believe 
that the poor pinioned goose, described by Audubon, which 
started on foot at the proper time for its journey of probably 
more than a thousand miles, could have felt any joy in doing so. 
Some instincts are determined solely by painful feelings, as by 
fear, which leads to self-preservation, and is in some cases directed 
towards special enemies. No one, I presume, can analyse the 
sensations of pleasure or pain. In many instances, however, it 
is probable that instincts are persistently followed from the 
mere force of inheritance, without the stimulas of either 
pleasure or pain. A young pointer, when it first scents game, 
apparently cannot help pointing. A squirrel in a rage who pats 
the nuts whieh it cannot oat, as if to bury them in the ground, 
can hardly be thought to act thus, either from pleasure or pain. 
Hence the common assumption that men must be impelled to 
every action by experiencing some pleasure or pain may be erro- 
neous. Although a habit may bo blindly and implicitly 
followed, independently of any pleasure or pain felt at the 
moment, yet if it be forcibly and abruptly cWked, a vague 
sense of dissatisfaction is generally experienced. 

It has often been assumed that animals were in the first place 
rendered social, and that they feel as a consequence imcomfort- 
able when separated from each other, and comfortable whilst 
together ; but it is a more probable view that these sensations 
were first developed, in order that those animats which would 
profit by living in society, should bo induced to live together, 
in the same manner as the sense of hunger and the pleasure oi 
eating were, no doubt, first acquired in order to induce animals 
to eat. The feeling of pleasure from society is probably an 
extension of the parental or filial afiections, since the social 
instinct seems to be developed by the young remaining for a 
long time with their parents ; and this extension may bo attri- 
buted in part to habit, but chiefly to natural selection. With 
those animals which were Ixmefitod by living in close association, 
the individuals which took the greatest pleasure in society 
would best escape various dai^ers; whilst those that cared 
least for their comrades, and lived solitary, would perish in 
greater numbers. With respect to the origin of the parental 
and flUal affections, which apparently lie at the base of the 
social instincts, wo know not the ste^ by which they have 
been gained; but we may infer that it has been to a l^e 
extent through natural selection. Bo it has almost certainly 
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been with the nnnsnal and opixjsite feeling of hatred between 
the nearest relations, as with the worker-bees which kill their 
brother-drones, and with the qneen-bees which kill their 
daughter-queens; the desire to destroy their nearest relations 
having been in this case of service to the community. Parental 
affection, or some feeling which replaces it, has been developed 
in certain animals extremely low in the scale, for example, in 
star-fishes and spiders. It is also occasionally present in a few 
members alone in a whole group of animals, as in the genus 
Porficnla, or earwigs. 

The all-imxx>rtant emotion of sympathy is distinct from that 
of love. A mother may passionately love her sleeping and 
passive infant, but she can hardly at such times be said to feel 
sympathy for it. The love of a man for his dog is distinct from 
sympathy, and so is that of a dog for his master. Adam Smith 
formerly argued, as has Mr. Bain recently, that the basis of 
sympathy lies in our strong retentiveness of former states of 
pain or pleasure. Hence, “the sight of another person en- 
" during hunger, cold, fatigue, revives in us some recollection of 
" these states, which are painful even in idea.” We are thus 
impelled to relieve the sufferings of another, in order that our 
own painful feelings may be at the same time relieved. In like 
manner we are led to participate in the pleasures of others.” 
But I cannot see how this view explains the fact that sympathy 
is excited, in an immeasurably stronger degree, by a beloved, 
than by an indifferent person. The mere sight of suffering, 
independently of love, would suffice to call up in ns vivid 
recollections and associations. The explanation may lie in the 
fact that, with all animals, sympathy is directed solely towards 
the members of the same community, and therefore towards 
known, and more or less beloved members, but not to all the 
individuals of the same species. This fo^ is not mote sur- 
prising than that the fears of many animals should be directed 
against special enemies. Species which are not social, such as 
lions and tigers, no doubt feel sympathy for the su&ring of 
their own young, but not for that of any other animal. With 



Sm the firat end etriking 
chapter in Adam Smith’a ‘Theory 
of Moral Sentimenta.’ AUo Mr. 
Bain’s ‘ Mental and Moral Science,’ 
1868, p. 244, and 275-282. Mr. 
Bain atatea, that “ aympathy la, in- 
“ directly, a aonree of pleaanre to 
“ the aympathiaer and he acconnta 
for this thronsh reciprocity. He 
remerka that “ the panou belted. 



“ or others in his atead, may make 
“ np, hy empathy and good offices 
“ retnmed, for all the aacrifiee." 
But if, aa appears to be the case, 
aympathy is strictly an instinct, 

anre, in the same^manner aa^ the 
eierciao, aa before remarked, of aU 
most every other instinct. 
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mankind, selfishness, experience, and imitation, probably add, 
as Mr. Bain has shown, to the i>owor of sympathy ; for wo ni» 
led by the hope of receiring good in return to perform acta 
of sympathetic kindness to others ; and sympathy is mnch 
strengthened by habit. In however complex a manner this 
feeling may have originated, as it is one of high importance to 
all those animals which aid and defend one another, it will have 
been increased through natural selootion; for those commu- 
nities, which included the greatest number of the most sympa- 
tbetio members, would flourish best, and tear the greatest 
number of offspring. 

It is, however, impossible to docido in many cases whether 
certain social instincts have been acquired through natural 
selection, or are the indirect result of other instincts and 
fitoultios, such os sympathy, reason, experience, and a tendency 
to imitation ; or again, whether they aro simply the result of 
long-continued habit. So remarkable an instinct as the placing 
sentinels to warn the community of danger, can hardly have 
been the indirect result of any of these faculties ; it must, there- 
fore, have been directly acquired. On the other hand, the habit 
followed by the males of some social animals of defending the 
community, and of attacking their enemies or their prey in 
oencert, may perhajw have originated from mutual sympathy ; 
but courage, and in most cases strength, must have been 
previously a^uired, probably through natural selection. 

Of the various instincts and habits, some ore much stronger 
than others ; that is, some either give more pleasure in their 
performance, and more distress in their prevention, than others; 
or, which is probably quite as important, they are, through 
inheritance, more persistently followed, without exciting any 
special feeling of pleasure or pain. Wo aro ourselves conscious 
that some habits ore much more difficult to cute or change than 
others. Hence a stru^le may often be observed in animals 
between different instincts, or between on instinct and some 
habitual disposition; as when a dog rushes after a hare, is 
rebuked, pauses, hesitates, pursues again, or returns ashamed to 
his master ; or os between the love of a female dog for her young 
puppies and for her master,— for she may bo seen to slink away 
to tiiem, as if half ashamed of not accompanying her master. 
But the most curious instance known to me of one instinct 
getting the better of another, is the migratoiy instinct conquer- 
ing the maternal instinct. The former is wonderfully strong; a 
confined bird will at the proper season beat her breast against 
the wires of her cage, until it is bare and bloody. It causes 
young salmon to leap out of the fresh water, in which they could 
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continue to exist, and thus unintentionally to commit suicide. 
Every one knows how strong the maternal instinct is, leading 
even timid birds to face great danger, though with hesitation, 
and in opposition to the instinct of self-preservation. Neverthe- 
less, the migratory instinct is so powerful, that late in the autumn 
swallows, house-martins, and swifts frequently desert their 
tender young, leaving them to perish miserably in their nests.** 
We can perceive that an instinctive impulse, if it be in any 
way more beneficial to a species than some other or opposed 
instinct, would be rendered the more potent of the two through 
natural selection ; for the individuals which had it most strongly 
developed would survive in larger numbers. Whether this is the 
case with the migratory in comparison with the maternal instinct, 
may be doubted. The great persistence, or steady action of the 
former at certain seasons of the year during the whole day, may 
give it for a time paramount force. 

jifan a tociul animal . — Every one will admit that mnn is a 
social being. We see this in his dislike of solitude, and in his 
wish fer society beyond that of his own family. Solitary con- 
finement is one of the severest punishments which can be 
inflicted. Some authors suppose t^t man primevally lived in 
single families ; but at the present day, though single families, 
or only two or three together, roam the solitudes of some savage 
lands, they always, as far as I can discover, hold friendly 
relations with other families inhabiting the same district Such 
families occasionally meet in council, and unite for their common 
defenoa It is no argninent a^tinst savage man being a social 
animal, that the tribes inhabiting adjacent districts are almost 
always at war with each other ; for the social instincts never 
extend to all the individuals of the same species. Judging from ; 
the analogy of the minority of the Quadrumana, it is probable 
that the early ape-like progenitors of man were likewise social ; 
but this is not of much importance for us. Although man, as 
” This fact, the Rev. L. Jcdtu hatched. Many birds, not yet old 
-‘-*TS (see hie edition of ‘White’s enongh for a prolonged flight, ai 



triona Jenner, in ‘PhlL Transact.’ logy,’ 1834, pp. 108, 118. For 
1824, and has since been confirmed additional evidence, althongh 
1 1 . 1 . , 1 . , wanted, see Leroy, ‘ Lettrea 

Phil.’ 1802, p. 217. For Swifta, 
uiweoei uaiBiaeu, laie lu me Gould's * Intnduction to the Birds 
autumn, during two years, thirty- of Great Britain,’ 1823, p. 5. Simi- ' 
six nests; he found that twelve lar cases have been observed in 
contained yonng dead birds, fire Canada by Mr. Adams; ‘Pop. 
contained eggs on the point of being Science Beview,’ Jnly 1873, ta 
hatched, and three, eggs not nearly 283. 
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ho now eziots, has few special instincts, having lost any which 
his early progenitors may have possessed, this is no reason why 
he should not have retained from an extremely remote poriod 
some degree of instinctive love and sympathy for his fellows. 
Wo are indeed all conscious that we do possess such sympathetic 
feelings ;** but our consciousness does not tell us whether they 
are instinctive, having originated long ago in the same manner 
as with tho lower animals, or whether they have been acquired 
by each of us during our early years. As man is a social animal, 
it is almost certain that he would inherit a tendency to be 
{uthful to bis comrades, and obedient to the leader of his tribe ; 
for these qualities are common to most social animals. Ho would 
consequently possess some capacity for self-command. Ho 
would from an inherited tendency be willing to defend, in 
concert with others, his follow-men ; and would be ready to aid 
them in any way, which did not too greatly interfere with his 
own welfare or his own strong desires. 

The social animals which stand at tho bottom of the scale are 
gnided almost exclusively, and those which stand higher in tho 
scale are hugely guided, by special instincts in tho aid which 
they give to the members of the same community ; but they are 
likewise in part impelled by mutual love and sympathy, assisted 
apparently by some amount of reason. Although man, as just 
remarked, has no special instincts to tell him how to aid his 
fellow-men, he still has the impulse, and with his improved 
intellectual faculties would naturally be much guided in this 
respect by reason and experience. Instinctive sympathy would 
also cause him to value highly the approbation of his fellows ; 
for, as Mr. Bain has clearly shewn," the love of praise and 
the strong feeling of glory, and the still stronger horror of scorn 
and infamy, “ are due to the workings of sympathy.” Conse- 
quently man would be influenced in the highest degree by the 
wishes, approbation, and blame of his fellow-men, as expressed 
by their gestures and language. Thus the social instincts, 
which must have been acquired by man in a very rude state, 
and probably even by his early ape-like progenitors, still give 
the impulse to some of his best actions ; but his actions are in a 
higher degree determined by the expressed wishes and judgment 



" Hume remarks (‘An Enquiry 
Concerning the Principles of Morals,’ 
edit, of 1751, p. 132), “There seems 
“ a necessity for confessing that the 
“ happiness and misery of others 
* are not spectacles altogether in- 
“ diflerent to ns. but that the view 



" ‘Mental and Moral Science,’ 
18G8, p. 2,54 
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of his fellow-men, and unfortunately yery often by his own strong 
selfish desires. But as lore, sympathy and self-command become 
strengthened by habit, and as the power of reasoning becomes 
clearer, so that man can yalue justly the judgments of his 
fellows, he will feel himself impell^, apart from any transitory 
plcosnro or pain, to certain li^ of conduct He might then 
declare — not that any barbarian or nncultiyatod man could 
thus think— I am the supreme judge of my own conduct, and in 
the words of Kant, 1 will not in my own person vioiate the 
dignity of humanity. 

The more enduring Social Instinct* conquer the lets persistent 
Instincts . — We haye not, howeyer, as yet considered the main 
point, on which, from our present point of yiew, the whole 
question of the moral sense turns. Why should a man feel that 
he ought to obey one instinctiye desire rather tlian another ? 
Why is he bitterly regretful, if he has yielded to a strong sense 
of self-preserration, and has not risked his life to saye that of a 
fellow-creature ? or why does he regret haying stolen food from 
hunger? 

It is eyident in the first place, that with mankind the instino- 
tiye impulses haye diflerent degrees of strength ; a sayage will 
risk his own life to saye that of a member of the same community, 
but will be wholly indifferent about a stranger : a young and 
timid mother urged I7 the maternal instinct will, without a 
moment’s hesitation, run the greatest danger for her own infant, 
but not for a mere fellow-creature. Keyertheless many a 
ciyilized man, or eyen boy. who neyer before risked his life for 
another, but full of courage and sympathy, has dirogarded 
the instinct of self-preseryation, and plunged at once into a 
torrent to saye a drowning man, though a stranger. In this case 
tnan is impelled by the same instinctiye motive, which made the 
heroic little American monkey, formerly described, saye his 
keeper, by attacking the great and dreaded babooa Such 
actions as the aboye appear to be the simple result of the greater 
strength of the social or maternal instincts than that of any 
other instinct or motiye; for they are performed too instan- 
taneously for lefiection, or for pleasure or pain to he felt at the 
time ; though, if prevented by any cause, distress or even misery 
might be felt In a timid man, on the other hand, the instinct 
of self-preservation might be so strong, that ho would be unable 
to force himself to run any such risk, perhaps not even for his 
own child. 

I am aware that some persons Ttiaintain that actions performed 
impulsively, as in the above cases, do not come under the 
dominion of the moral sense, and cannot he called moral. They 
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confine this term to actions done deUberately, after a ■victory 
over opposing desires, or when prompted by some exalted 
motive. Bnt it appears scarcely possible to draw any clear line 
of distinction of this kind.“ As far as exalted motives are 
concerned, many instances have been recorded of savages, 
destitute of any feeling of ^neral benevolence towards mankind 
and not guided by any religions motive, who have deliberately 
sacriflced their lives as prisoners,” rather than betray their 
comrades ; and surely their conduct ought to bo considered as 
moral As far as deliberation, and the ■victory over opposing 
motives are concerned, animals may be seen doubting between 
opposed instincts, in rescuing their offepring or comrades 
from danger; yet their actions, though done for the good of 
others, are not called moral. Moreover, anything performed 
very often by us, ■will at last be done ■without delib^ation or 
hesitation, and can then hardly be distinguished from an 
instinct; yet surely no ono will pretend that such an action 
ceases to bo moral On the contrary, wo all feel that an act 
cannot be considered as perfect, or as performed in the most 
noble manner, \mless it be done impulsively, ■without deliberation 
or effort, in the same manner as by a man in whom the requisite 
qualities are innate. He who is forced to overcome his fear or 
■want of sympathy before he acts, deserves, however, in one ■way 
higher cr^t than the man whose innate disposition leads him 
to a good act ■without effort. As we cannot diistingnish between 
metives, we rank all actions of a certain class as moral, if 
performed by a moral being. A moral being is one who is 
capable of comparing his past and future actions or motives, and 
of approving or disapproving of them. Wo have no reason to 
suppose that any of the lower animals have this capacity; 
therefore, when a Newfoundland dog drags a child out of the 
water, or a monkey faces danger to rescue its comrade, or takes 
charge of an orphan monkey, we do not call its conduct moral. 
But in the case of man, who alone can with certainty be ranked 
as a moral being, actions of a certain class are called moral, 
whether performed deliberately, after a struggle ■with opposing 



” I refer here to the distinction 
between what has been called ma- 
Uriat and formal morality. I am 
glad to find that Prof Hnzley (‘Cri- 
tiques and Addresses,’ 1873, p. 287) 
takes the same view on this snbiect 
as I do. Hr. Leslie Stephen re- 
marks (‘ Essays on Freethinking and 
Pialn Speaking,’ 1873, p. 83X “ the 
“ metaphysical distinction between 



“ material and formal morality is 
“ as irrelevant as other such dis- 

** I have given one such case, 
namely of three Patagonian Indians 
who preferred being shot, one after 
the other, to betraying the plans of 
their companions in war (‘ Journal 
of Besearches,’ 1845, p. 103). 
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motives, or impulsively through instinct, or from the effects of 
slowly-gained habit 

But to return to our more immediate snlgect Although 
some instincts are more powerful than others, and thus lead to cor- 
responding actions, yet it is untenable, that in man the social 
instincts (including the love of praise and fear of blame) possess 
greater strength, or have, through long habit, acquired greater 
strength tlian the instincts of self-preservation, hunger, lust, 
vengeance, &c. Why then does man regret, even though trying 
to banish such r^ret, that he has followed the one natural 
impulse rather ttian the other ; and why does he further feel 
that he ought to regret his conduct? Man in this respect differs 
profoundly from the lower animnls . Kevertheless we can, 1 think, 
see with some decree of clearness the reason of this difference. 

Man, from the activity of his mental faculties, cannot avoid 
resection : past impressions and images are incessantly and 
clearly passing through his mind. Now with those animals 
which live permanently in a body, the social instincts are ever 
present and persistent Such animals are always ready to utter 
the danger-signal, to defend the community, and to give aid to 
their fellows in accordance with their habits ; they feel at all 
times, without the stimulus of any special passion or desire, 
some degree of love and sympathy for them ; they arc unhappy 
if long separated from them, and always happy to bo again in 
their company. So it is with ourselves. Even when we are 
quite alone, how often do we think with pleasure or pain of 
what others think of us,— of their imagined approbation or 
disapprobation ; and this all follows from sympathy, a funda- 
mental element of the social instincts. A man who possessed 
no trace of such instincts would bo on unnatural monster. On 
the other hand, the desire to satisfy hunger, or any passion such 
as vengeance, is in its nature temporary, and can for a time be 
fully satisfied. Nor is it easy, perhaps hardly possible, to call 
up with complete vividness the feeling, for instance, of hunger ; 
nor indeed, as has often been remarked, of any suffering. The 
instinct of self-preservation is not felt except in the presence of 
danger; and many a coward has thought himself brave until ho 
has mot his enemy face to face. The wish for another man’s 
property is perhaps as persistent a desire as any that can be 
nai^ ; but even in this case the satisfaction of actual pos- 
session is generally a weaker feeling than the desire : many a 
thief, if not a habitual one, after success has wondered why he 
stole some article." 

*' Eamitr or hatrod moiiu *1m porhapt mora to than aoy other 
to be a highly peralatent feeling, that caa be named. Envy ij de- 
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A man cannot prevent past impressions often repassing tbrongh 
his mind ; ho will thus bo driven to make a comparison between 
the impressions of past hunger, vengeance satisfied, or danger 
shnnn^ at other men’s cost, with the almost ever-present 
instinct of sympathy, and with his early knowledge of what 
others consider as praiseworthy or blameable. This knowledge 
cannot be banished from his mind, and from instinctive sympathy 
is esteemed of great moment. He will then feel as if he had 
been baolked in following a present instinct or habit, and this 
with all animals causes ^ssatisfaction, or even misery. 

The above case of the swallow afford an illustration, though 
of a reversed nature, of a temporary though for the time strongly 
persistent instinct conquering another instinct, which is usually 
dominant over all others. At the proper season these birds 
seem all day long to be impressed with the desire to migrate ; 
their habits change ; they become restless, are noisy, and con- 
gregate in flocks. Whilst the mother-bird is feeding, or brooding 
over her nestlings, the maternal instinct is probably stronger 
than the migratory ; but the instinct which is the more persis- 
tent gains the victory, and at last, at a moment when her young 
ones are not in sight, she takes flight and deserts them. When 
arrived at the end of her long journey, and the migratory 
instinct has ceased to act, what an agony of remorse the bird 
would feel, if, from being endowed with great mental activity, 
she could not prevent the image constantly passing through her 
mind, of her young ones perishing in the bleak north from cold 
and hunger. 



fined u hatred of another for some 
ucellence or success; and Bacon 
insists (Essay U.), *■ Of all other 
“aifiKtians envy is the most im- 
“ portune and continnaL” Dogs are 
very apt to hate both strange men 
and strange dogs, especially if they 
live near at hand, but do not belong 
to the same family, tribe, or clan ; 

innate, anif is certainly a most per- 
sistent one. It seems to be the 
complement and converse of the 
true social instinct. From what 
we hear of savages, it wonld appear 
that something of the same kind 
holds good with them. If this be 
SO, it wonld be a small step in 
any one to transfer snch feelings to 
any cember of the same tribe if he 



had done him an injury and had 
become his enemy. Nor is it pro- 
bable that the primitive conscience 
wonld reproach a man for injuring 
bis enemy: rather it would ro- 



of morality to which ii 
doubted whether the social instincts 
wonld, by themselves, have ever led 
ns. It is necessary that these in- 
stincts, together srith sympathy, 
should have been highly cnltivated 
and extended by the aid of reason, 
instruction, and the lova or fear of 
God, before any snch golden rule 
'bought of and 



wonld ever 1 
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At tho moment of action, man will no donbt be apt to follow 
the stronger impulse; and though this may occasionally 
prompt him to the noblest deeds, it will more commonly lead 
him to gratify his own desires at the expense of other men. 
But after their gratification, when past and weaker impressiona 
are judged by the eTer-enduring social instinct, and by his deep 
regard for the good opinion of his follows, retribution will surely 
come. He will then feel remorse, repentance, regret, or shame 
this latter feeling, howexer, relates almost ezclnsiTely to the 
judgment of others. He will consequently lesolve more or lees 
firmly to act difibrently for the future ; and this is conscience ; for 
conscience looks backwards, and serves as a guide for the future. 

The nature and strength of the feelings which we call regret, 
shame, repentance or remorse, depend apparently not only on 
the strength of the violated instinct, but partly on the strength 
of the temptation, and often still more on tho judgment of 
our fellows How far each man values the appreciation of 
others, depends on the strength of his innate or acquired 
feeling of sympathy; and on his own capacity for reasoning out 
the remote consequences of his acts. Another element is most 
important, although not necessary, the reverence or fear of the 
Gods, or Spirits believed in by each man: and this applies 
especially in cases of remorse. Several critics have objected 
that though some slight regret or repentance may be explained 
by the view advocated in this chapter, it is impcssible thus to 
account for the soul^shaking feeling of remorse. But 1 can see 
little force in this objection. Hy critics do not define what 
they mean by remorse, and I ran find no definition implying 
more than an overwhelming sense of repentance. Bmorse 
seems to bear the some relation to repentance, as rage does to 
anger, or agony to paia It is for ftom strange that an instinct 
so strong and so generally admired, as maternal love, should, if 
disobeyed, lead to the deepest misery, as soon as the impression 
of the past canse of disobedience is weakened. Even when an 
action is opposed to no special instinot, merely to know that our 
friends and equals despise us for it is enough to canse great 
misery. Who can doubt that tho refusal to fight a duel through 
fear has caused many men an agony of shame ? Many a Hindoo, 
it is said, has been stirred to the bottom of his soul by having 
partaken of unclean food. Here is another case of what must, I 
think, be called remorse. Br. Landor acted as a magistrate in 
West Australia, and relates," that a native on his farm, after 
losing one of his wives from disease, came and said that *' he was 

” ‘ Inmilty In R«Utlon to law OnUrio, Caitod SUIoi, 1871, p. 14. 
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“ going to a distant tribe to spear a woman, to satisfy liis sense 
“ of duty to his wife. I told him that if he did so, I would 
“ send him to prison for life. He remained about the farm for 
“ some months, but got exceedingly thin, and complained that 
“ he could not rest or eat, that his wife’s spirit was haunting 
*• him, because he had not taken a life for hers. 1 was in- 
•* cxorable, and assured him that nothing should save bim if he 
“ did.” NeTerthelcss the man disappeared for more than a year, 
and then returned in high condition ; and his other wife told 
Dr. Landor that her husband had taken the life of a woman 
belonging to a distant tribe; but it was impossible to obtain 
legal eridence of the act. The breach of a rule held sacred by 
the tribe, will thus, as it seems, give rise to the deepest feelings, 
—and this quite apart from the social instincts, excepting in so 
far as the rule is grounded on the judgment of the community. 
How so many strange superstitions hare arisen throughout the 
world we know not ; nor can wo tell how some real and great 
crimes, such as incest, hare come to be held in an abhorrence 
(which is not however quite universal) by the lowest savages. It 
is even doubtful whether in some tribes incest would be looked on 
with greater horror, than would the marriage of a man with a 
woman hearing the same name, though not a relation. “To 
“ violate this law is a crime which the Australians hold in the 
"greatest abhorrence, in this agreeing exactly with certain 
" tribes of North America. When the question is put in either 
" district, is it worse to kill a girl of a foreign tribe, or to marry 
" a girl of one’s own, an answer just opposite to ours would bo 
given without hesitation.”” We may, therefore, reject the 
belief, lately insisted on by some writers, that the abhorrence of 
incest is due to our xxiesessing a special Qod-implanted con- 
science. On the whole it is intelligible, that a man urged by 
so powerful a sentiment as remorse, though arising as above 
explained, should bo led to act in a manner, which he has been 
taught to believe serves as an expiation, such as delivering 
himself up to justice. 

Man prompted by his conscience, will through long habit 
acquire such perfect self-command, that his desires and passions 
will at last yield instantly and without a struggle to his social 
sympathies and instincts, including his feeling for the judgment of 
his Mows. The still hungry, or the still revengeful man will not 
think of stealing food, or of wreaking his vengeance. It is possible 
or os we shall hereafter see, even probable, that the habit of self- 
command may, like other habits, be inherited. Thus at last man 

• E. B. Tjlor is ‘ Coatemporary Bevtew,’ April, 1873, p. 707. 
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oomcs to feel, tbrongh acquired and perhaps inherited habit, that 
it is best for him to obey his more persistent impulses. The 
imperious word ought seems merely to imply the consciousness of 
the existence of a rule of conduct, howexer it may haro 
originated. Formerly it must have been often vehemently 
nrg^ that an insult^ gentleman ought to fight a duel We 
even say that a pointer otight to point, and a retriever to 
retrieve game. If they fail to do so, they foil in their duty 
and act wrongly. 

If any desire or instinct leading to an action opposed to tho 
good of others stiil appears, when recalled to mind, as strong 
os, or stronger than, tho social instinct, a man will feel no keen 
regret at having followed it ; but he will be conscious that if his 
conduct wore known to his follows, it would meet with their 
disapprobation ; and few are so destitute of sympathy as not to 
feel discomfort when this is realised. If he has no sucli 
sympathy, and if his desires leading to bad actions are at tho 
time strong, and when recalled ore not over-mastered by tho 
persistent social instincts, and the judgment of others, then he 
is essentially a bad man;* and the sole restraining motive left 
is tho fear of punishment, and the conviction that in the long 
run it would bo best for his own selfish interests to regard tho 
good of others rather than his own. 

It is obvious that every one may with an easy conscience 
gratify his own desires, if they do not interfere with his social 
instincts, that is with the good of others ; but in order to be quite 
free from self-reproach, or at least of anxiety, it is almost neces- 
sary for him to avoid the disapprobation, whether reasonable or 
not, of his fellow-men. Nor must he break through the fixed 
habits of his life, especially if these are supported by reason; 
for if be does, he will assuredly feel dissatisfaction. He must 
likewise avoid tho reprobation of tho one God or gods in whom, 
according to his knowledge or superstition, he may believe ; but 
in this case the additional fear of divine punishment often 
supervenes. 



Ths slrictlg Social Virtuei at fint alone regarded . — The above 
view of tho origin and nature of the moral sense, which tells us 
what wo ought to do, and of the conscience which reproves us if 
we disobey it, accords well with what we see of the early and 
undeveloped condition of this faculty in mankind. The virtues 
which must be practised, at least generally, by rude men, so 
** Dr. Pro«p*r Detpine, in hi* muy enrion* e**e* of the wont 
• P*ycbologie Natarelle,’ 1868 (tom. criminal*, who apparently have been 
I. p, 243 ; tom. U. f . 169) give* entirely daatitnt* of conadence. 



© The Complete Work of Charles Darwin Online 



Moral Sense. 



117 



their opposites are not regarded as crimes in relation to the men 
of other tribes. No tribe could hold together if murder, 
robbery, treachery, &c., were common; consequently such 
crimes within the limits of the same tribe “are branded with 
“everlasting infamy but excite no such sentiment beyond 
these limits. A North-Amcrican Indian is well pleased with 
himself, and is honoured by others, when he scalps a man of 
another tribe ; and a Dyak cuts off the head of an unoffending 
person, and dries it as a trophy. The murder of infants has 
prevailed on the largest scale throughout the world,” and has 
met with no reproach ; but infanticide, especially of females, has 
been thought to be good for the tribe, or at least not injurious. 
Suicide during former times was not generally considered as a 
crime,” but rather, from the courage displayed, as an honourable 
act ; and it is still practised by some semi-civilised and savage 
nations without reproach, for it does not obviously cone 
others of the tribe. It has been recorded that an Indian T 
conscientiously regretted that he had not robbed and si 
as many travellers as did his father before him. In a n 
of civilisation the robbery of strangers is, indeed, j 
considered os honourable. 

Slavery, although in some ways beneficial during ancient 
times,” is a great crime ; yet it was not so regarded until quite 
recently, even by the most civilized nations. And this was 
especially the case, because the slaves belonged in general to a 
race different from that of their masters. As barbarians do not 
regard the opinion of their women, wives are commonly treated 
like slaves. Most savages aro utterly indifferent to the sufferings 
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known that the women and children of the North-American 
Indians aided in torturing their enemies. Some savages take n 
horrid pleasure in cruelty to animals * and humanity is an 
unknown virtue. Nevertheless, besides the family affections, 
kindness is common, especially during sickness, tetween the 
members of the same tribe, and is sometimes ertended beyond 
these limits. Mungo Park’s touching account of the kindness of 
the negro women of the interior to him is well known. Many 
instances could bo given of the noble fidelity of savages towards 
each other, but not to strangers ; common experience justifies 
the maxim of the Spaniard, “Never, never tiW an Indian.” 
There cannot be fidelity without truth ; and this fundamental 
virtue is not rare between the members of the same tribe : thus 
Mungo Park hoard the negro women teaching their young 
children to love the truth. This, again, is one of the -^ues 
which becomes so deeply rooted in the mind, that it is sometimes 
practised by savages, even at a high cost, towards strangers ; but 
to lie to your enemy has rarely been thought a sin, as the history 
of modem diplomacy too plainly shews. As soon as a tribe has 
a recognised leader, disobedience becomes a crime, and even 
abject submission is looked at as a sacred virtue. 

As during rude times no man can bo useful or faithful to his 
tribe without courage, this quality has universally been placed 
in the highest rank; and although in civilised countries a 
good yet timid man may be far more useful to the community 
than a brave one, we cannot help instinctively honouring the 
latter above a coward, however benevolent Prudence, on the 
other hand, which does not concern the welfare of others, though 
a very useful virtue, has never been highly esteemed. As no 
man can practise the virtues necessary for the welfare of his 
tribe without self-sacrifice, self-command, and the power ot 
endurance, these qualities have been at all times highly and 
most justly valued. The American savage voluntarily submits 
to the most horrid tortures without a groan, to prove and 
strengthen his fortitude and courage; and we cannot help 
admiring him, or oven an Indian Fakir, who, from a fboli^ 
religious motive, swings suspended by a hook buried in hU 
flesh. 

The other so called self-regarding virtues, which do not 
obviously, though they may really, affect the welfare of the tribe, 
have never been esteemed by savages, though now highly 
appreciated by civilised nations. The greatest intemperance 

" Sm, for iiutnDov, Mr. Hamilton'o account of tha Kaffirs, ‘ Anthro- 
pol.-^oal Review,’ J870, p. *r. 
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natural crimes, prevail to an astounding exti 

becomes common, jealous; will lead to the Incu] 
virtue; and this, being honoured, will tend h 
unmarried females. How slowly it spreads tc 



ly will lead to the inculcation of female 
honoured, will tend to spread to the 
)w slowly it spreads to the male sex, 
t day. Chastity eminently requires self- 
command; therefore it has been honoured from a very early 
period in the moral history of civilised man. As a consequence 
of this, the senseless practice of celibacy has been ranked from a 
remote period as a virtue.*' The hatred of indecency, which 
appears to us so natural as to be thought innate, and which is 
so valuable an aid to chastity, is a modem virtue, appertaining 
OTclnsively, as Sir G. Staunton renwks,” to civilised life. Tliis 

n the walls of Pompeii, and by the pi 
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actions are regarded by savages, and 
I*? primeval man, as good or bad, 
obviously affect the welfare of the tribe, — not that 
nes, nor that of an individual member of the tribe, 
usion agrees well with the belief that the so-called 
le is aboriginally derived from the social instincts, for 
t first exclusively to f . 

I of the low morality of e 

0, firstly, the confinement o 
tribe. S^ndly, powen 

the bearing of many virtues, especially of the self-re 
virtues, on the general welfare of the tribe. Savages, for 
instance, fail to trace the multiplied evils consequent on a 
wont of temperance, chastity, &c. And, thirdly, weak power 
of self-command ; for this power has not been stren^hened 
through long-continued, perhaps inherited, habit, instruction and 
religion. 
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causes of the low morality of savages, as judged by our 
standard, are, firstly, the confinement of sympathy to the same 
tribe. S^ndly, powers of reasoning insufficient to recognise 
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Conduding BemarJes.— 

of the deriTatiTo" school ui uiunus umi um loonaaaoa oi moraui^ 
lay in a form of Selfishness; but more recently the "Greatest 
" happiness principle ” has been brought prominently forward. 
It is, however, more correct to speak of the latter principle as 
the standard, and not as the motive of conduct Kevertheless, all 
the authors whose works I have consulted, with a few excep- 
tions," write as if there must be a distinct motive for every 
action, and that this must be associated with some pleasure or 
displeasT^. But man i^ms often to act impuMvoly, that is 
from instinct or long habit, without any consciousness of pleasure, 
in the samo manner as does probably a bee or ant, when it 

peril, as during a fire, when a man endeavc 

pleasure ; and still less has he time to reflect 
which he might subsequently experience if ! 
attempt Should he afterwards reflect over 
would feel that there lies within him an im] 
different from a search after pleasure or 1 
seems to be the deeply planted soci 
le of the lower animals 
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for the general good rather than for the general happiness of the 
species. The tenn, general good, may be dehned as the rearing 
of the greatest number of in^ridnals in full -rigour and health, 
-with all their faculties perfect, under the conditions to which 
they are subjected. As the social instincts both of man and the 
lower animals hare no doubt been derelopcd by nearly the same 
steps, it would be adrisable, if found practicable, to use the 
same definition in both cases, and to t^e as the standard of 
morality, the general good or welfare of the community, rather 
than the general happiness ; but this definition would perhaps 
require some limitation on account of political ethics. 

When a man risks his life to sare that of a fellow-creature, it 
seems also more correct to say that he acts for the general go^, 
rather than for the general happiness of mankind. Ko doubt 
the welfare and the happiness of the indiridnal usually coincide ; 
and a contented, happy tribe -will flourish better than one that 
is discontented and unhappy. We have seen that even at on 
early period in the history of man, the expressed wishes of the 
community -will have naturally influenced to a large extent the 
conduct of each member; and as all wish for happiness, the 
"greatest happiness principle" will hare become a most im- 
portant secondary guide and object ; the social instinct, howerer, 
together with sympathy (which leads to our rega^ng the 
approbation and disapprobation of others), haring served as the 
primary impulse and guide. Thus the reproach is removed of 
laying the foundation of the noblest part of our nature in the 
base principle of selfishness; unless, indeed, the satisfaction 
which every animal feels, when it follows its proper instincts, 
and the dissatisfaction felt when prevented, be called sclfiish. 

The wishes and opinions of the members of the same community, 
expressed at first orally, but later by -writing also, either form 
the sole guides of our conduct, or greatly reinforce the social 
instincts ; such opinions, however, have sometimes a tendency 
directly opposed to these instincts. This latter fact is well 
exemplified by the Imo of Honour, that is, the law of the opinion 
of our equals, and not of all our countrymen. The breach of 
this law, even when the breach is known to be strictly accordant 
with true morality, has caused many a rnan more agony than a 
real crime. We recognise the same influence in the burning 
sense of shame which most of us have felt, even after the interval 
of years, when calling to mind some accidental breach of a 
trifling, though fixed, rule of etiquette. The judgment of the 
commnnity -will generally be guided by some rude experience of 
what is best in the long run for all the members ; but this judg- 
ment will not rarely err from ignorance and weak powers of 
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reasoning. Hence the strangest enstoms and snperstitions, in 
complete opposition to the true welfare and happiness of man- 
kind, hare become all-powerful throughout the world. Wo see 
this in the horror felt by a Hindoo who breaks bis caste, and 
in many other such cases. It would bo difficult to distinguish 
between the remorse felt by a Hindoo who has yielded to the 
temptation of eating unclean food, from that felt after committing 
a theft; but the former would probably bo the more severe. 

How BO many absurd rules of conduct, as well as so many 
absurd religious beliefs, have originated, we do not know ; nor 
how it is that they have become, in all quarters of the world, so 
deeply impressed on the mind of men; but it is worthy of 
remark that a belief constantly inculcated during the early years 
of life, whilst the brain is impressible, appears to acquire almost 
the nature of an instinct ; and the very essence of an instinct is 
that it is followed independently of reason. Neither can we say 
why certain admirable virtues, such as the love of truth, are 
much more highly appreciated by some savage tribes than by 
others ;“ nor, again, why simitar differences prevail even amongst 
highly civilisod nations. Knowing how firmly fixed many 
strange customs and snperstitions have become, we need feel no 
surprise that the self-regarding virtues, supported as they are by 
reason, should now appear to us so natval as to bo thought 
innate, although they were not valued by man in bis early 
condition. 

Notwithstanding many sources of doubt, man can generally 
and readily distinguish between the higher and lower moral 
rules. The higher are founded on the social instincts, and relate 
to the welfare of others. They are supported by the approbation 
of our fellow-men and by reason. The lower rules, though some 
of them when implying self-sacrifice hardly deserve to be called 
lower, relate chiefly to self, and arise from public opinion, ma- 
tured by experience and cultivation ; for they are not practised 
by rude tribes. 

As man advances in civilisation, and small tribes are united 
into larger communities, the simplest reason would tell each 
individual that he ought to extend his social instincts and 
sympathies to all the members of the same nation, though 
person^y unknown to him. This point being once reached, 
there is only an artificial barrier to prevent bis sympatbios 
extending to the men of all nations and races. It indeed, such 
mei: are separated from him by great diffurenoes in appearance 
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or habits, experience unfortunately shews us how long it is, 
before wo look at them as our fellow-creatures. Sympathy 
beyond the confines of man, that is, humanity to the lower 
animals, seems to bo one of the latest moral acquisitions. It is 
apparently unfelt by savages, except towards their pets. How 
little the old Bomons know of it is shewn by their abhorrent 
gladiatorial exhibitions. The very idea of humanity, as far as I 
could obeerro, was new to most of the Ganchos of the Pampas. 
This virtue, one of the noblest with which man is endowed, 
seems to arise incidentally from our sympathies becoming more 
tender and more widely diffused, until they ore extended to all 
sentient beings. As soon as this virtne is honoured and practised 
by some few men, it spreads through instmctimi and example 
to the young, and eventually becomes incorporated in pnblio 
opinion. 

The highest possible stage in moral cnltnre is when we re- 
cognise that we ought to control our thoughts, and " not even in 
“ inmost thought to think again the sins that made the past so 
" pleasant to us.” ** Whatever makes any bad action familiar to 
the mind, renders its performance by so much the easier. As 
Marcus Aurelius long ago said, "Such as are thy habitual 
“ thoughts, such also will be the character of thy mind ; for the 
" soul is dyed by the thoughts.”** 

Our great philosopher, Herbert Spencer, has recently explained 
his views on the moral sense. He says," " I believe that the 
" experiences of utility organised and consolidated through all 
" past generations of the hnman race, have been producing 
** omtesponding modifications, which, by continued transmission 
“and accumulation, have b^me in ns certain faculties of 
“ moral intnition — certain emotions responding to right and 
" wrong conduct, which have no apparent basis in the individual 
“experiences of utility.” There is not the least inherent 
improbability, as it seems to me, in virtuous tendencies being 
more or less strongly inherited ; for, not to mention the varions 
dispositions and habits transmitted by many of our domestic 
animals to their offspring, I have heard of authentic cases in 
which a desire to steal and a tendency to lie appeared to run 
in families of the upper ranks ; and as stealing is a rare crime in 
the wealthy classes, we can hardly account by accidental coinci- 
dence for the tendency occurring in two or three members of 



" TtDnjMD, ‘Idylls of tbs King,’ 
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the some &mily. If bad tendencies aie transmitted, it is pro- 
bable that good ones are like\rise transmitted. That the state 
of the body by affecting the brain, has great influence on the 
moral tendencies is known to most of those who have suffered 
from chronic derangements of the dige^on or liver. The same 
fact is likewise shewn by the " perversion or destmction of the 
" moral sense being often one of the earliest symptoms of mental 
“derangement;”” and insanity is notorionsly often inherited. 
Except throngh the principle of the transmission of moral ten- 
dencies, we cannot nnderstand the differences believed to exist in 
this respect between the various races of m a nkin d. 

Even the partial transmission of virtuous tendencies would 
be on immense assistance to the primary impulse derived directly 
and indirectly from the social instincts. Admitting for a moment 
that virtuous tendencies are inherited, it appears probable, at 
least in such cases as chastity, temperance, humanity to animals, 
Ac., that they become first impressed on the mental organization 
through habit, instruction and example, continued during 
several generations in the same family, and in a quite subordinate 
degree, or not at all, by the individuals possessing such virtues 
having succeeded best in the struggle for life. My chief source 
of doubt vfith respect to any such inheritance, is that senseless 
customs, superstitions, and tastes, such as the horror of a Hindoo 
for unclean fixxi, ought on the same principle to bo transmitted. 
I have not met with any evidence in supimrt of the transmission 
of superstitious customs or senseless habits, although in itself it 
is iierhaps not less probable than that animals should acquire 
inherited tastes for certain kinds of food or fear of certain foes. 

Finally the sodal instincts, which no doubt were acquired by 
man as by the lower animals for the good of the oommunity, 
will from the first have given to him some wish to aid his 
follows, some feeling of sympathy, and have compelled him to 
regard their approbation and diMpprobation. Such impulsea 
will have served him at a very early period as a rude rule of 
right and wrong. But as man gradually advanced in intollocttud 
power, and was enabled to trace the more remote consequences 
of his actions; as he acquired sufficient knowledge to reject 
baneful oustoms and superatitions ; as he regarded more and 
more, not only the welfare, but the happiness of his fellow-men ; 
as from habit, following on beneficial experience, instruction 
and example, his sympathies became more tender and widely 
diffused, extending to men of all races, to the imbecile, maimed, 

« Jlaudjlty, ‘Body and MiaO,’ 1«70, ^ 60. 
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animals,— so would tho standard of his morality rise higher and 
higher. And it is admitted by moralists of the dcriTativo 
school and by some intnitionists, that the standard of morality 
■y period ii 



there should bo a struggle in man between his social instincts, 
with their deriyed virtues, and his lower, though momentarily 
stronger impulses or desires. This, as Mr. Gallon* has remarked, 
is all the less surprising, as man has emerged from a state of 
barbarism within a comparatiTely recent period. After having 
yielded to some temptation we feel a sense of dissatisfaction, 
shame, repentance, or remorse, analogous to the feelings caused 
by other powerful instincts or desires, when left unsatisfied or 
baulked. We compare the weakened impression of a p^ 
temptation with the ever present social instincts, or with habits, 
gained in early youth and strengthened during our whole lives, 
tmtil they have become almost as strong as instincts. If with 



, >r because wo have learnt that it 
hereafter the stronger, when compared with tl 
pression of the temptation , and we realise that il 
cause us suffering. Looking to future generations, there is no 
cause to fear that the social instincts will grow wc^cr, and we 
may expect that virtuous habits will grow stronger, becoming 
perhaps fixed by inheritance. In this case the struggle between 
our higher and lower impulses will be lees severe, and virtue 
will be triumphant 
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quite be;ond his scope. Still less, as ho would admit, could h« 
follow out a train of metaphysical reasoning, or solve a mathe- 
matical problem, or reflect on God, or admiro a grand natural 
scene. Some apes, however, would probably declare that they 
could and did adniire the beauty of the coloured skin and fur ot 
their i<artners in marriage, 'lliey would admit, that though they 
could make other apes understand by cries some of their per- 
ceptions and simpler wants, the notion of expressing definite ideas 
by definite sonn^ had never crossed their minds. They might 
insist that they were ready to aid their fellow-apes of the same 
troop in many ways, to risk their lives for them, and to take 
charge of their orphans ; but they would be forced to acknow- 
ledge that disinterested love for all living oreattires, the most 
noble attribute of man, was quite beyond their comprehension. 

Kevertholees the difference in mind between man and the 
higher animals, great as it is, certainly is one of degree and not 
of kind. We have seen that the senses and intuitions, the 
various emotions and fitcultics, such as love, memory, attention, 
curiosity, imitation, reason, &o., of which man boasts, may be 
found in an incipient, or even sometimes in a well-developed 
condition, in the lower animals. They are also capable of some 
inherited improvement, as we see in the domestic dog compared 
with the wolf or jackal If it could be proved that certain high 
mental powers, such as the formation of general concepts, self-con- 
sciousness, &C., were absolutely peculiar to man, which seems 
extremely doubtful, it is not improbable that these qualities are 
merely the incidental results of other highly-advanced intel- 
lectual faculties; and these again mainly the result of the 
continued use of a perfect language. At what age does the 
new-born infant possess the ^wer of abstraction, or become 
self-conscious, and reflect on its own existence? We cannot 
answer ; nor con wo answer in regard to the ascending organic 
scale. The hall-art, half-instinct of language still bears the 
stamp of its gradual evolution. The ennobling belief in God is 
not universal with man; and the belief in spiritual agencies 
naturally follows from other mental powers. The moral sense 
perhaps affords the best and highest distinction between man and 
the lower animals ; but I need say nothing on this head, as 1 
have so lately endeavoured to shew that the social instincts, — 
the prime principle of man’s moral constitution " — with the aid 
of active intellectual powers and the effects of habit, naturally load 
to tho golden rule, “ As ye would that men should do to you, do 
ye to them likewise ;” and this lies at the foundation of morality, 

*• • Th* ThooghU of Uarciu AurtUos,’ he., p. 139. 
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tion is at least possible, ough 
these faculties developing in 
perfect gradation from the r 
that of an animi 
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ought not to be denied, for we daily see 
- -n every infant; and we may trace a 
mind of an utter idiot, lower than 
the scale, to the mind of a Newton. 
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lower animals, would have been but little liable to bodily 
modifications through natural selection or any other means. 
Forman is enabled through his mental faculties "to keep with 
'• an unchanged body in harmony with the changing universe.” 
He has great power of adapting his habits to new conditions of 
life. He invents weapons, tools, and various stratagems to 
procure food and to defend himself. When he migrates into a 
colder climate he uses clothes, builds sheds, and makes fires ; 
and by the aid of fire cooks food otherwise indigestible. He 
aids his fellow-men in many ways, and anticipates future events. 
Even at a remote period ho practised some division of labour. 

The lower animals, on the other hi ' 
structure modified ii 
conditions. They n 
effective teeth or c' 

they must be reduced in size, so as to escape detection and 
danger. When they migrate into a colder cUmate, they must 
become clothed with thicker fur, or have their constitutions 
altered. If they fail to be thus modified, they will cease to 
exist. 

• ‘Anthropological Revie*.’ May 1864, p. olvili. 



icj The Complete Work of Charles Darwin Online 



128 



Tht Descent of Man. 



Part I. 



Tho case, however, ia widely different, «e Mr. Wallace lias 
with justice insisted, in relation to the intellectnal and moral 
facnlties of man. Theeo faculties are variable; and we have 
every reason to believe that the variations tend to be inherited. 
Therefore, if they were formerly of high importance to primeval 
man and to his ape-like progenitors, they would have boon 
perfected or advonc^ through natural selection. Of the high 
importance of the inteUectuol faculties there can be no doubt, 
for man mainly owes to them his predominant position in the 
world. Wo can sec, that in tho rudest state of society, the 
individuals who were tho most sagacious, who invented and used 
the best weapons or traps, and who wore best able to defend 
themselves, would rear the greatest number of offspring. The 
tribes, which included the largest number of men thus endowed, 
would increase in number and supplant other tribes. Numbers 
depend primarily on the means of snbeistenco, and this depends 
partly on the physical nature of tho country, but in a much higher 
degree on the a^ which are there practised. As a tribe increases 
and is victorious, it is often still further increased by tho ab- 
sorption of other tribes.* The stature and strength of the men 
of a tribe are likewise of some importance for its success, and 
these depend in part on the nature and amount of the food which 
can be obtained. In Europe the men of the Bronze period were 
supplanted by a race more powerful, and, judging from their 
sword-handles, with larger hands;* but their success was pro- 
bably still more due to their superiority in the arts. 

All that we know about savages, or may infer from their 
traditions and from old monuments, the history of which is quite 
forgotten by the present inhabitants, shew that from the remoteet 
times successful tribes have supplanted other tribes. Belies of 
extinct or forgotten tribes have been discovered throughout the 
civilised regions of the earth, on the wild plains of America, and 
on tho isolated islands in the Faciffc Ocean. At the present day 
civilised nations are everywhere supplanting barbarous nations, 
excepting where tho climate opposes a deadly barrier; and they 
snee^ mainly, though not exclusively, through their arts, which 
are tho prod nets of the intellect It is, therefore, highly probable 
that with mankind the intellectual faculties have b^n mainly 
and gradually perfected through natural selection ; and this con- 
clusion is sufficient for our purpose. Undoubtedly it would 
be interesting to trace the development of each separate faculty 

* Xtltr a tinw tha membara or 1861, p. 131), that they are the o> 
tribee wbich are nbeorbed into deecendanti of the fame anceetois. 
another tribe auume, ae Sir Henry * Morlot, ‘ Sor, VancL Sc. Nat.* 
Uaina remarks (‘Ancient Law,’ I860, p. 281. 
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from the state in which it exists in the lower animals to that in 
which it exists in man ; bnt neither my ability nor knowledge 
permits the attempt. 

It deserves notice that, as soon as the progenitors of man 
became social (and this probably ocenrred at a very early period), 
the principle of imitation, and reason, and experience would 
have increased, and much modided the intellectnnl powers in a 
way, of which we see only traces in the lower animals. Apes are 
much given to imitation, as are the lowest savages; and the 
simplo fact previously referred to, that after a time no animal 
can be caught in the same place by the same sort of trap, shews 
that animals learn by experience, and imitate the caution of 
others. Now, if some one man in a tribe, more sagaoions than 
the others, invented a new snare or weapon, or other means of 
attack or defence, the plainest self-interest, without the assistanco 
of much reasoning power, would prompt the other members to 
imitate him ; and all would thus profit. The habitnol practice 
of each new art must likewise in some slight d^ree strengthen 
the intellect If the now invention were an important one, the 
tribe would increase in nnmber, spread, and supplant other 
tribes. In a tribe thus rendered more numerous tliere would 
always be a rather greater chance of the birth of other superior 
and inventive members. If such men left children to inherit 
their mental superiority, the chance of the birth of stilt more 
ingenious members 'wuld be somewhat better, and in a very 
small tribe decidedly better. Even if they left no ctiildren, the 
tribe would still include their blood-relations; and it has been 
ascertained by agriculturists * that by preserving and breeding 
from the fondly of an animal, which when slaughtered was 
found to be valuable, the desired character has been obtained. 

Turning now to the social and moral faculties. In order that 
primeval men, or the ape-like progenitors of man, should become 
social, they must have acquired the same instinctive feelings, 
which impel other animals to live in a body ; and they no doubt 
exhibited the same general dispo-sition. They would have felt 
uneasy when separated from their comrades, for whom they 
would have felt some degree of love ; they would have warned 
each other of danger, and have given mutual aid in attack or 
defence. All this implies some degree of sympathy, fidelity, and 
courage. Such social qualities, the paramount importance of 
which to the lower animals is disputed by no one, were no doubt 

* I have given iutoncts in my ' Tniiation of AnimnU under Domeetica- 
tion,’ Tol. U. p. 196. 
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aoqnirod by the progenitors of man in a similar manner, namely, 
throngh natural selection, aided by inherited habit, '^en two 
tribes of primeval man, living in the same conntry, came into 
competition, if (other circnmstances being eqnol) the one tribe 
included a great nnmber of conrageons, sympathetic and faithful 
members, who were always ready to warn each other of danger, 
to aid and defend each other, this tribe wonld succeed better and 
conquer the other. Lot it be borne in mind how all-important 
in the never-ceasing wars of savages, fidelity and courage must 
be. The advantage which disciplined soldicra have over undis- 
cipUned hordes follows chiefly fitnn the confidence which each 
man feels in his comrades. Obedience, as Mr. Bagehot has well 
shewn,* is of the highest value, for any form of government is 
better than none. Selfish and contentious people will not cohere, 
and without coherence nothing can be effected. A tribe rich in 
the above qualities would spread and be victorious over other 
tribes : but in the coarse of time it would, judging from all past 
history, be in its turn overcome by some other tribe still more 
highly endowed. Thus the social and moral qualities would 
tend slowly to advance and be diffused throughout the world. 

But it may be asked, how within the limits of the same tribe 
did a largo number of members first become endowed with these 
social and moral qualities, and how was the standard of ex- 
cellence raised ? It is extremely doubtful whether the offepring 
of the more sympathetio and benevolent parents, or of those 
who were the meet faithful to their comrades, wonld bo reared 
in greater numbers than the children of selfish aud treacherous 
liarents belonging to the same tribe. He who was ready to 
sacrifice his life, as many a savage has been, rather than betray 
Ilia comrades, would often leave no offspring to inherit his noble 
nature. The bravest men, who were always willing to come to 
the front in war, and who &eely risked their lives for others, 
would on an average perish in larger numbers than other men. 



gifted with such virtues, or that the standard of their excellence, 
could be increased throngh natural selection, that is, by the 
survival of the fittest ; for we are not here speaking of one tribe 
being victorious over another. 

Althongh the circumstances, leading to an increase in the 
nnmber of those thus endowed within the same tribe, are too 
complex to be clearly followed out, wo can trace some of the 
probable steps. In the first place, as the reasoning powers and 



Therefore it hardly seems probable, that the number of men 
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foresight of the members became improved, each man would 
soon learn that if he aided his fellow-men, he wonld commonly 
receive aid in return. Prom this low motive he might acquire 
the habit of aiding his follows ; and the habit of performing 
benevolent actions certainly strengthens the feeling of sympathy 
which gives the first impulse to benevolent actions. Habits, 
moreover, followed during many generations probably tend to 
be inherited. 

But another and much more powerful stimulus to the de- 
velopment of the social virtues, is afforded by the praise and the 
blame of our fellow-men. To the instinct of sympathy, as we have 
already seen, it is primarily due, that we habitually bestow both 
praise and blame on others, whilst we love the former and dread 
the latter when applied to ourselves ; and this instinct no doubt 
was originaliy acquired, like all the other social instincts, through 
natural selection. At how early a period the progenitors of man 
in the course of their development, became capable of feeling and 
being impelled by, the praise or blame of their fellow-creatures, 
we cannot of course say. But it appears that even dogs appre- 
ciate encouragement, praise, and blame. The rudest savages 
feel the sentiment of glory, as they clearly show by preserving 
the trophies of their prowess, by their habit of excessive boasting, 
and even by the extreme care which they take of their per- 
sonal appearance and decorations; for unless they regarded the 
opinion of their comrades, such habits would be senseless. 

They certainly feel shame at the breach of some of their lesser 
rules, and apparently remorse, as shewn by the case of the 
Australian who grew thin and could not rest from having 
delayed to murder some other woman, so as to propitiate his dead 
wife's spirit Though I have not met with any other recorded 
case, it is scarcely credible that a savage, who will sacrifice his 
life rather than betray his tribe, or one who will deliver himself 
up as a prisoner rather than break his parole,' wonld not 
feel remorse in his inmost soul, if ho had failed in a duty, 
which he held sacred. 

We may therefore conclude that primeval man, at a very 
remote period, was influenced by the praise and blame of bis 
fellows. It is obvious, that the members of the same tribe wonld 
approve of conduct which appeared to them to bo for the general 
g^, and would reprobate that which appeared eviL To do 
good unto others — to do unto others as ye wonld they should do 
unto you— is the foundation-stone of morality. It is, therefore, 
hardly possible to exaggerate the importance daring rude times 

• Mr. Wallace givea eaaea in of Natural Selection,’ 1870, f. 
kia ‘Contributions to the Theory 354. 
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of the love of praise and the dread of blame. A man who was 
not impelled by an; deep, instinctiye feeling, to sacrifice his 
life for the go<^ of others, yet was roused to snch actions by a 
sense of glory, would by his example excite the same wish for 
glory in other men, and would strengthen by exercise the noble 
feeling of admiration. He might thus do far more good to his 
tribe than by begetting offspring with a tendency to inherit his 
own high character. 

With increased experience and reason, man perceives the 
more remote consequences of his actions, and the self-regarding 
virtues, such as temperance, chastity, &c., which during early 
times are, as we have before seen, utterly disregarded, come to 
be highly esteemed or even held sacred. I nerf not, however, 
repeat what I have said on this head in the fourth chapter. 
Ultimately our moral sense or conscience becomes a highly 
complex sentiment— originating in the social instincts, largely 
guided by the approbation of our fellow-men, ruled by reason, 
self-interest, and in later times by deep religions feelings, and 
confirmed by instruction and habit 

It must not bo forgotten that although a high standard of 
morality gives but a slight or no advantage to each individual 
man and his children over the other men of the same tribe, yet 
that an increase in the number of well-endowed men and an 
advancement in the standard of morality will certainly give an 
immense advantage to one tribe over another. A tribe including 
many members who, from possessing in a high degree the spirit 
of patriotism, fidelity, obe^ence, courage, and sympathy, were 
always ready to aid one another, and to sacrifice themselves for 
the common good, would bo victorious over most other tribes ; 
and this would be natural selection. At all times throughout 
the world tribes have supplanted other tribes; and as morality 
is one important element in their success, the standard of 
morality and the number of well-endowed men will thus every- 
where tend to rise and increase. 

It is, however, very difficult to form any judgment why one 
particular tribe and not another has been successful and has 
risen in the scale of civilisation. Many savages are in the same 
condition as when first discovered several centuries ago. As Mr. 
Bagehot has remarked, we are apt to look at progress as normal 
m human society ; but history refutes this. The ancients did 
not oven entertain the idea, nor do the Oriental nations at the 
present day. According to another high authority. Sir Henry 
Maino,^ ■< the greatest part of mankind has never shown a 

' * Ancient Law/ 1861, p. 23. nlghtlj Beriew/ April 1, 1868, p. 
For Ur. Bagehot** remark*, < Fort 452. 
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lieen too sevore for continaed progress. Xomadic habits, whether 
over wide plains, or through the dense forests of the tropics, or 
along the shores of the sea, hare in eyeiy case been hi^v 
iletrimcntaL Whilst obeerring the barbarous inhabitants of 
Ticrra del Fn^o, it struck me that the possession of some 
property, a fixed abode, and the union of many families under a 
ehi^, were the indispensable requisites for cirilisatiott. Such 



a heap of refuse, and producing an unusually fine 
problem, howeyer, of the first advance of savages 
towards civilisation is at present much too difficult to be solved. 

AafuraZ SdecUonat affecting CivUUed Nations . — have hitherto 
only considered the advancement of man finm a semi^uman 
condition to that of the modern savage. But some remarks on 
the action of natural selection on civilised nations may be worth 
adding. This subject has been ably discussed by Mr. W. R. 
Greg,* and previously by Mr. Wallace and Mr. Galton." Most 
of my remarks are taken from these three authors. With 
savages, the weak in body or mind are soon eliminated ; and 
those that survive commonly exhibit a vigorous state of health. 
We dvilised men, on the other hand, do our utmost to check the 




state the cultivation of the ground ; and the 
dion would probably result, as I have else- 
some such accident as the seeds of a fruit- 
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men exert their utmost skill to ssto the life of every one to the 
last moment. There is reason to belieTO that vaccination has 
preserved thousands, who from a weak constitution would 
fcHmerly have succumbed to small-pox. Thus the weak members 
of civilised societies propagate their kind. No one who has 
attended to the breeding of domestic animals will doubt that 
this must bo highly im'urions to the race of man. It is surprising 
how soon a want of care, or care wrongly directed, leads to the 
degenention of a domestic race ; bnt excepting in the case of 
man himself, hardly any one is so ignorant as to allow his 
worst animals to breed. 

The aid which we feel impelled to give to the helpless is mainly 
an incidental result of the instinct of sympathy, which was 
originally acquired as part of the social instincts, but sub- 
sequently rendered, in the manner previously indicated, more 
tender and more widely diffused. Nor could we check our 
sympathy, even at the urging of hard reason, without deteriora- 
tion in the noblest part of our nature. The surgeon may harden 
himself whilst performing an operation, for he knows that he is 
acting for the good of his patient; bnt if we were intentionally 
to neglect the weak and helpless, it could only be for a con- 
tingent benefit, with an overwhelming present evil. We must 
therefore bear the undoubtedly bad effects of the weak surviving 
and propagating their kind ; bnt there appears to be at least one 
check in steady action, namely that the weaker and inferior 
members of society do not marry so freely as the sound; and 
this check might be indefinitely increased by the weak in 
body or mind refraining from marriage, though this is more to bo 
hoped for than expected. 

In every country in which a large standing army is kept up, 
the finest young men are taken by the conscription or are 
enlisted. They are thus exposed to early death during war, are 
often tempted into vice, and are prevented from marrying during 
the prime of life. On the other hand the shorter and feebler men, 
with poor constitutions, are left at home, and consequently have 
a much better chance of marrying and propagating their kind.'’ 

Man accumulates property and bequeaths it to his children, 
so that the children of the rich have an advantage over the poor 
in the race for suooeas, independently of bodily or mental su- 
periority. On the other hand, the children of parents who are 
ehortdived, and are therefore on an average deficient in health 
and vigour, come into their property socner than other children, 

" Prof. H. Pick (‘Einflnu dor on this hood, and on othor snoh 



Kitnrwlssoni c hs ft sof dot Roebt,’ poinU. 
Jnns^ 1872) has sumo good remarks 
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And will be likely to many earlier, and loaTO a larger number of 
ofipring to inherit their inferior oonstitntions. Bat the in- 
heritance of property by iteelf is very fir from an evil; for 
without the accumnlation of capital the arts ocold not progress; 
and it is chiefly through their power that the civilised races have 
extended, and arc now everywhere extending their range, so as 
to take the place of the lower races. Nor does the moderate 
accnmulation of wealth interfere with the process of selection. 
When a poor man becomes moderately rich, his children enter 
trades or j>rofessions in which there is struggle enough, so that 
the able in body and mind sncoeed best. The presence a body 
of wcll-instmctcd men, who have not to labour for their daily 
bread, is important to a degree which cannot be over-estimated ; 
as all high intellectual work is carried on by them, and on such 
work, material progress of all kinds mainly depends, not to 
mention other and higher advantages. No doubt wealth when 
very great tends to convert men into useless drones, but their 
number is never large; and some degree of elimination here 
occurs, for wo daily see rich men, who happen to be fools or 
profligate, squandering away their wealth. 

Primogeniture with entailed estates is a more direct evil, 
though it may formerly have been a great advantage by the 
creation of a dominant class, and any government is better 
than none. Most eldest sons, tbongh they may be weak in body 
or mind, marry, whilst the younger sons, however snperior 
in these respects, do not so generally marry. Nor can worth- 
less eldest sons with entailed estates squander their wealth. 
But here, as elsewhere, the relations of civilised life are so 
complex that some compensator checks intervene. The men 
who are rich through primogeniture are able to select genera- 
tion after generation the more beautiful and charming women ; 
and these must generally be healthy in body and active in 
mind. The evil consequences, such as they may be, of the 
continued preservation of the same line of decent, without any 
selection, are checked by men of rank always wishing to increase 
their wealth and power; and this they effect by marrying 
heiresses. But the daughters of parents who have produced 
single children, are themselves, as Mr. Galton'* has shewn, apt to 
he sterile ; and thus noble families are continnally cut off in the 
direct line, and their wealth flows into some side channel ; but 
unfortunately this cbaimcl is not determined by snperiority of 
any kind. 

Although civilisation thus checks in many ways the action of 
» ‘Hereditary Oenliu,’ 1870, pp. 132-14a 
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CAixirai seleoUon, it appeiently &Toars the better development 
of the body, by means of good food and the freedom &om occa- 
sional hardships. This may be inferred from civilised men 
having been found, wherever compared, to be physically 
stronger than savages.** They appear also to have equal powers 
of endurance, as has been proved in many adventurous ex- 
peditions. Even the great luxury of the rich can he but little 
detrimental ; for the ex^tation of life of our aristocracy, at all 
ages and of both sexes, is very little inferior to that of healthy 
English lives in the lower classes.'* 

We will now look to the intellectual faculties. If in each 
grade of society the members were divided into two equal 
bodies, the one including the intellectually superior and the 
other the inferior, there can be little doubt that the former 
would succeed best in all occupations, and rear a greater number 
of children. Even in the lowest wallm of life, skill and ability 
must he of some advantage; though in many occupations, 
owing to the great division of labour, a very small one. Hence 
in civiUsed nations there will be some tendency to an increase 
both in the number and in the standard of the intellectually 
abla But I do not wish to assert that this tendency may not be 
more than counterbalanced in other ways, as by the multiplica- 
tion of the reckless and improvident ; but even to such as these, 
ability must be some advantage. 

It has often been objected to views like the foregoing, that the 
most eminent men who have ever lived have left no o£^ring to 
inherit their great intellect. Mr. Gallon says,** “ I regret I am 
“ unable to solve the simple question whether, and how far, 
" men and women who are prodigies of genius are infertile. I 
“ have, however, shewn that men of eminence are by no means 
“ so." Great Wgivers, the founders of beneficent religions, 
great philosophers and discoverers in science, aid the progress of 
mankind in a for higher degree by their works than by leaving 
a numerous progeny. In the case of corporeal structures, it is 
the selection of the slightly better-endowed and the elimination 
of the slightly lees well-endowed individuals, and not the pre- 
servation of strongly-marked and rare anomalies, that leads to 
the advancement of a speciea” So it will be with the intellectual 
faculties, since the somewhat abler men in each grade of society 



" Qiutrtfagn, ‘ R«Ta< dat Coon 
Sclantifiqu*.,' 1867-68, p. 659. 

** See the fifth end eisth colnmDs, 
compiled from good euthoritiee, in 
the table given in Mr. £. R. Un- 
kciter’i ‘ Comparative Longevity,’ 



1870, p. 115. 

'* ‘Hereditary Genins,’ 1870, p. 
330. 

'• ‘ Origin of Spedee ’ (fifth edi- 
Uon, 1869), pi 104. 
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succeed latber better than the less able, and consequently 
increase in number, if not otherwise preTented. When in 
any nation the standard of intellect and the number of intel- 
lectual men hare increased, we may expect fix>m the law of 
the de-riation from an average, that prodigies of genius wiU, as 
shewn by Hr. Oalton, appear somewhat more frequently than 
before. 

In regard to the moral qualities, some elimination of the 
worst dispositions is always in prepress even in the most dvilised 
nations. Malefactors are executed, or imprisoned for long 
periods, so that they cannot freely transmit their bad qualities. 
Melancholic and insane persons are confined, or commit suicide. 
Violent and quarrelsome men often come to a bloody end. The 
restless who will not follow any steady occupation — and this 
relic of barbarism is a great check to civilisation "—emigrate to 
newly-settled countries, where they prove useful pioneers. In- 
temperance is so highly destructive, that the expectation of life 
of the intemperate, at the age of thirty for instance, is only I8'8 
years ; whilst for the rural labourers of England at the same age 
it is 40*59 years.** Profligate women bear few children, and 
profligate men rarely many ; both suffer from disease. In the 
breeding of domestic animals, the elimination of those individuals, 
though few in number, which are in any marked manner inferior, 
is by no means an unimportant element towards success. This 
especially holds good with injurious characters which tend tc 
reappear through reversion, such as hlackness in sheep; and 
with mankind some of the worst dispositions, which occasionally 
without any assignable cause make their appearance in families, 
may perhaps be reversions to a savage state, from which we are 
not removed by very many generations. This view seems 
indeed reoognisM in the common expression that such men are 
the black sheep of the family. 

With dvilis^ nations, as far as an advanced standard of 
morality, and an increased number of fairly good men are con- 
cerned, natural selection apparently effects but little ; though 
the fundamental social instincts were originally thus gaineil 
But I have already said enough, whilst treating of the lower 
races, on the causes which lead to the advance of morality, 
namely, the approbation of our fellow-men — ^the strengthening 

*' *H«redit»ry Oeniut,’ 1870, p. Neison’* ‘ Vital StatUties.’ In re- 
.747. gard to profligacy, ie« Dr. Farr, 

'• E. Ray Unienter, ‘ Compara- ‘ Influence of Marriage on Mor- 
tire Longevity,’ 1870, p. 115. The tality,’ ‘ Nat. Auoc. for the Promo- 
tahle of the intemperate ia from tion of Social Science,’ 1858. 
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of our sympathies by habit— example and imitation— reason — 
experience, and even self-interest — instmction during youth, and 
roligiotu feelings. 

A most important obstacle in dTiliaed countries to an increase 
in the number of men of a superior class has been strongly insisted 
on by Mr. 6 k^ and Mr. Galton,” namely, the fact that the very 
poor and reckless, \rho are often degrad^ by Tice, almost iuTari- 
ably marry early, whilst the careful and frugal, who are generally 
otherwise Tirtnous, marry late in life, so that they may he able 
to support themselTos and their children in comfort Those who 
many early produce within a given period not only a greater 
number of generations, but, as shewn by Dr. Duncan,* they pro- 
duce many more children. The children, moreover, that are 
bom by mothers during the prime of life are heavier and larger, 
and therefore probably more vigorous, than those bom at other 
periods. Thus the reckless, d^aded, and often vicious members 
of society, tend to increase at a quicker rate than the provident 
and generally virtuous members. Or as Mr. Greg puts the case : 
“ The careless, squalid, unaspiring Irishman multiplies like 
'* rabbits ; the frugal, foreseeing, self-respecting, ambitious Scot, 
"stem in his morality, spiritual in his fsdth, sagacions and dis- 
" ciplinod in his intelligence, passes his best years in straggle 
"and in celibacy, marries late, and leaves few behind him. 
“ Given a land originally peopled by a thousand Saxons and a 
" thousand Celts— and in a dozen generations five-sixths of the 
“ population would bo Celts, but five-sixtbs of the property, of 
“ the power, of the intellect, would belong to the one-sixth of 
“ Saxons that remained. In the eternal ‘ straggle for existence,' 
“ it would bo the inferior and leu favoured race that had pre- 
" vailed— and prevailed by virtue not of its good qualities but of 
“ its faults." 

There are, however, some checks to this downward tendency. 
Wo have seen that the intemperate suffer from a high rate of 
mortality, and the extremely profligate leave few offspring. The 
poorest classes crowd into towns, it has been proved by Dr. 
Stark from the statistics of ten years in Scotland,* that at all 



'• ‘ FraMr*! Magazine,’ Sfpt 
1868, p. 853. * MacmilUa'a Maga- 
ziM, Aog. 1865, pw 318. Tha Kar. 
F. W. Farrar (‘ Fraiar*! Mag.’ Aog. 
1870, p. 264) takw a diffarant view. 

‘ On the Lawa of tha Fertility 
of Woman,’ in ‘Tranuct. Boyal 
Soc.’ Edinburgh, voL xxir. p. 287 j 
now pobliahad aepantaly under tha 



title of ‘Fecundity, Fertility, and 
SteriUty,’ 1871. See, alio, Mr. 
Oalton, ‘Haraditary Oaaiua,’ pp. 
352-357, for obaarntiona to the 
ahova affect. 

” ‘Tenth Annual Report of 
Birtha, Deatha, &c% in Scotlaui, 
1867, p. xxix. 
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ages the death-rate is higher in towns than in rural districts, 
“ and daring the first five years of life the town death-rate is 
“ almost exactly doable that of the rural districts.” As these re- 
turns include both the rich and the poor, no doubt more than 
twice the number of births would be requisite do keep up the 
number of the very poor inhabitants in the towns, roIatiTely to 
those in the country. With women, marriage at too early an 
age is highly injurious ; for it has b^ found in I'rance that, 
“ twice as many wires under twenty die in the year, os died out 
" of the same number of the unmarried.” The mortality, also, 
of husbands imdcr twenty is “excessirely high,”® but what tho 
cause of this may be, seems doubtful. Lastly, if tho men who 
prudently delay marrying until they can bring up their families 
in comfort, were to select, as they often do, women in tho prime 
of life, the rate of increase in the better class would be only 
slightly lessened. 

It was established from an enormous body of statistics, taken 
during 1853, that the unmarried men throughout France, 
between the ages of twenty and eighty, die in a much larger 
proportion than the married : for instance, out of erery lOOO 
unmarried men, between tho ages of twenty and thirty, 11'3 
annually died, whilst of the married only 6'6 died.® A similar 
law was proved to hold good, daring tho years 1863 and 1864, 
with the entire population above the age of twenty in Scotland : 
for instance, out of every 1000 unmarried men, between the ages 
of twenty and thirty, 14-97 annually died, whilst of the married 
only 7-^ died, that is less than half.‘* Dr. Stark remarks on 
this, ‘‘ Bachelorhood is more destructive to life than the most 
"unwholesome trades, or than residence in an unwholesome 
“ house or district where there has never been the most distant 
"attempt at sanitary improvement.” He considers that the 
lessened mortality is the direct result of “ marriage, and the 
“ more regular ^mestio habits which attend that state.” He 
admits, however, that the intemperate, profligate, and criminal 
classes, whose duration of life is low, do not commonly marry ; 
and it must likewise be admitted that men with a weak constitu- 



® These qaotatioos are taken 
from onr highest anthority on such 
questions, namely, Dr. Farr, in his 
paper ‘On the Influence of Mar- 
rii^e on the Mortality of the French 
People,’ read before the Nat. Assoc, 
for the Promotion of Social Science, 
1858. 

® Dr. Farr, ibid. The qnota- 



from the same striking paper. 

quinquennial means, given in ‘ The 
Tenth Annual Report of Births, 
Deaths, Ac., in Gotland,’ 1867. 
The quotation from Dr. Stark is 
copied from an article in the ‘ Daily 
News,’ Oct. 17th, 1868, which Dr. 
Farr considers very carefully writ* 
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tion, ill health, or any great infirmity in body or mind, will often 
not wish to marry, or will bo rejected. Dr. Stark seems to have 
come to the conclusion that marriage in itself is a main cause of 
prolonged life, from finding that aged married men still have a 
considerable advantage in this respect over the unmarried of the 
same advanced age ; but every one must have known instances 
of men, who with weak health during youth did not marry, and 
yet have survived to old age, though remaining weak, and there- 
fore always with a lessened chance of life or of marrying. There 
is another remarkable circumstance which seems to support Dr. 
Stark’s conclusion, namely, that widows and widowers in Franco 
suffer in comparison with tte married a very heavy rate of mor- 
tality ; but Dr. Farr attributes this to the ^verty and evil habits 
consequent on the disruption of the family, and to griet On 
the whole we may conclu^ with Dr. Farr that the lesser mortality 
of married than of unmarried men, which seems to be a general 
law, “is mainly due to the constant elimination of imperfect 
“ tyxies, and to the skilful selection of the finest individnids out 
“ of each successive generation the selection relating only to 
the marriage state, and acting on all corporeal, intellectual, and 
moral qualities.** We may, therefore, infer that sound and 
good men who out of prudence remain for a time unmarried, do 
not suffer a high rate of mortality. 

If the various checks specified in the two last paragraphs, and 
perbape others as yet unknown, do not prevent the reckless, the 
vicious aud otherwise inferior members of society from increas- 
ing at a quicker rate than the better class of men, the nation will 
retrograde, as has too often occurred in the history of the world. 
We must remember that progress is no invariable rule. It is 
very difficult to say why one civilised nation rises, becomes more 
]X)werful, and spreads more widely, than another; or why the 
same nation progresses more quickly at one time than at another. 
Wo can only say that it depends on an increase in the actual 
number of the population, on the number of the men endowed 
with high intellectual and moral faculties, as well as on their 
standard of excellence. Corporeal structure appears to have 
liUle influence, except so far as vigour of body le^ to vigour of 

It has been urged by several writers that as high intellectual 
powers are advantageous to a nation, the old Greeks, who stood 
some grades higher in intellect than any race that has ever 

•* Dr. Duncan remarka (‘ Fecund- “ from the unmarried aide to the 
ity, Fertility,' he., 1871, p. 334) on “ married, leaving the unmarried 
thU anbjeet; “At every age the “columns crowded with the sickly 
“ healthy and heantlful go over “ and unfortunate.” 
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existed,** ought, if the j^er of natural selection were real, to 
have risen stiU higher in the scale, increased in number, and 
stocked the whole of Europe. Here we hare the tacit assump- 
tion, so often made with respect to corporeal structures, that 
there is some innate tendency towards continued derelopment in 
mind and body. But development of all kinds depends on many 
concurrent favourable circumstances. Natural selection acts 
only tentatively. Individuals and races may have acquired cer- 
tain indisputable advantages, and yet have perished brom failing 
in other characters. The Greeks may have retrograded firom a 
want of coherence between the many small states, from the small 
size of their whole country, from the practice of slavery, or from 
extreme sensuality; for they did not succumb until •' they wore 
"enervated and corrupt to the very core.”*' The western nations 
of Europe, who now so immeasurably surpass their former savage 
progenitors, and stand at the summit of civilisation, owe little 
or none of their superiority to direct inheritance from the old 
Greeks, though they owe much to the written works of that 
wonderful people. 

Who can positively say why the Spanish nation, so dominant 
at one time, has been distanced in the race. The awakening of 
the nations of Europe from the dark ages is a still more perplex- 
ing problem. At that early period, as Mr. Gallon has remarked, 
almost all the men of a gentle nature, those given to meditation 
or culture of the mind, had no refuge except in the bosom of 
a Church which demanded ceUhacy;** and this could hardly 
fail to have had a deteriorating influence on each successive 
generation. During this same period the Holy Inquisition 
selected with extreme care the freest and boldest men in order 
to bum or imprison them. In Spain alone some of the best 
men— those who doubted and questioned, and without doubting 
there can be no progress — were eliminated during throe cen- 
turies at the rate of a thousand a year. The evil which the 
Catholic Church has thus effected is incalculable, though no 
doubt counterbalanced to a certain, perhaps to a large, extent 
in other ways; nevertheless, Europe has progressed at an un- 
paralleled rate. 



** Sm tb« innaioo* and original 
arnment on tnla anbjKt by Mr, 
G^ton, ‘Handitary Oeniu,’ pp. 
340-343. 

** Mr. Greg, ‘ Fmaar’a Magazine,’ 
Sept. 1868, p. 357. 

" ‘Hereditary Oeniua,’ 1870, pp. 
357-359. The Rev. F. W. Farrar 
C'Fniaar’f Mag.,’ Ang. 1870, p. 



257) adrancaa argumenta on tba 
other aide. Sir C. Lyell bad already 
(‘Principles of GMlogy,’ voL u. 
1868, p. 489) in a striking passage 
called attention to the evil influence 
of the Holy Inquisition in baring, 
through selection, lowered the gene- 
ral standard of intelligence in Eu- 
rope. 
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The ronuirluLbU eaccess of the English as ooloDists, compa^ 
to other Enropean nations, has been ascribed to their “daring 
“ and persistent energy ; ” a resnlt which is well illustrated by 
comparing the progress of the Canadians of English and French 
extraction ; but who can say how the English gained their energy ? 
There is apparently much truth in the belief that the wonderful 
progress of the United States, as well as the character of the 
people, are the results of natural selection ; for the more ener- 
getic, restless, and courageous men from all parts of Europe 
haTe emigrated during the last ten or twelve generations to that 
great country, and have there succeeded best* Looking to the 
distant future, I do not think that the Ber. Hr. Zincke takes an 
exaggerated view when he says :* "All other series of events — 
“ as that which resulted in the culture of mind in Greece, and 
“that which resulted in the empire of Borne— only appear to 
" have purpose and value when viewed in connection with, or 
“ rather as subsidiary to .... the great stream of Anglo-Saxon 
“ emigration to the west” Obscure as is the problem of the 
advance of civilisation, we can at least see that a nation 
which produced during a lengthened period the greatest 
number of highly intellectual, energetic, brave, patriotic, and 
benevolent men, would generally prevail over less favoured 
nations. 

Natural selection follows from the struggle for existence ; and 
this from a rapid rate of increase. It is impossible not to regret 
bitterly, but whether wisely is another question, the rate at 
which man tends to increase ; for this leads in barbarous tribes 
to infanticide and many other evils, and in civilised nations to 
abject poverty, celibacy, and to the late marriages of the prudent. 
But as man suffers from the same physical evils as the lower 
a nim a l s, he has no right to expect an immunity from the evils 
consequent on the struggle for existence. Had he not been sub- 
jected during primeval times to natural selection, assuredly he 
would never have attained to his present rank. Since we see in 
many parts of the world enormous areas of the most fertile land 
capable of supporting numerous happy homes, but peopled only 
by a few wandering savages, it might be argued that the struggle 
for existence had not been sufficiently severe to force man up- 
wards to his highest standard. Judging from all that we know 
of man and the lower animals, there has always been sufficient 
variability in their intellectual and moral faculties, for a steady 
advance through natural selection. No doubt such advance 

* Mr. Galton, ‘ Macmillu’i snd Nstioul Lift,’ Dec. 

Maguine,’ Angnit, 1865, p. 325. • ‘Last Winter in 

Sec alao, ‘Nature,* ‘On Daruiniani States,’ 1868, p. 29. 
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demands many faroTuable conconent circumstances; but it may 
well be doubted whether the most favourable would have sufficed, 
had not the rate of increase been rapid, and the consequent 
struggle for existence extremely severe. It even appears from 
what we see, for instance, in parts of S. America, that a people 
which may be called civilised, such as the Spanish settlers, is 
liable to become indolent and to retrograde, when the con- 
ditions of life are very easy. With highly civilised nations con- 
tinued progress depends in a subordinate d^eo on natural 
selection ; for such nations do not supplant and exterminate one 
another as do savage tribes. Nevertheless the more intelligent 
members within the same community will succeed better in the 
long run than the inferior, and leave a more numerous progeny, 
and this is a form of natural selection. The mote efficient 
causes of progress seem to consist of a good education daring 
youth whilst the braiu is impressible, and of a high standard of 
excellence, inculcated by the ablest and best men, embodied in 
the laws, customs and traditions of the nation, and enforced by 
public opinion. It should, however, be borne in mind, that the 
enforcement of public opinion depends on our appreciation of 
the approbation and disapprobation of others ; and this apprecia- 
tion is founded on our sympathy, which it can hardly be doubted 
was originally developed through natural selection as one of the 
most important elements of the social instincts." 

On the evidence that all civiliied nalione were once iariaroue , — 
The present subject has been treated in so full and admirable a 
manner by Sir J. Lubbock,” Mr. Tylor, Mr. M'Lonnan, and 
others, that I need here give only the briefest summary of their 
results. The arguments recently advanced by the Duke of 
Ar^ll" and formerly by Archbishop Whately, in fovour of the 
belief that man came into the world as a civilised being, and 
that all savages have since undergone degradation, seem to me 
weak in comparison with those advanced on the other side. 
Many nations, no doubt, have fallen away in civilisation, and 
some may have lapsed into utter barbaiism, though on this 
latter head I have met with no evidence. The Fuegians were 
probably compelled by other conquering hordes to settle in their 
inhospitable coimtry, and they may have become in consequence 
somewhat more degraded; but it would be difficult to prove 

•' 1 am much indebted to Mr. " 'On the Origin of Civiliution,' 
John Horiey for lome good criti- ‘Proc. Ethnological Soe.’ Mot. 26 
cbnu on thia enbject: eee, aim, 1867. 

Broca, ‘Lee Selections,' * Revne d' An- “ ‘ Primeval Han,’ 186f. 

thropologie,' 1872. 
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that they have fallen much below the Botocndos, who inhabit 
the finest parts of Brazil 

The evidence that all dvilised nations are the descendants of 
barbarians, consists, on the one side, of clear traces of their 
former low condition in still-existing cnstoms, beliefs, language, 
&c.; and on the other side, of proofs that savages are inde- 
jicndently able to raise themselves a few steps in the scale of 
civfliaation, and have actually thus risen. The evidence on the 
first bead is extremely curious, but cannot be here given : I refer 
to such cases as that of the art (rf enumeration, which, as Mr. 
Tylor clearly shews by reference to the words still used in some 
places, originated in counting the fingers, first of one band and 
then of the other, and lastly of the toes. We have traces of this 
in our own decinial system, and in the B(xnan numerals, where, 
after the V., which is supposed to be an abbreviated picture of a 
human hand, we pass on to VL, Ac., when the other hand no 
doubt was used. So again, “ when we speak of threo-score and 
“ ten, wo are counting by the vigesimal system, each score thus 
'< ide^ made, standing for 20— for * one man ’ as a Mexican or 
“ Carib would put it.”" According to a large and increasing 
school of philologists, every language bears the marks of its slow 
and gradual evolution. So it is with the art of writing, for 
letters are rudiments of pictorial representations. It is hardly 
possible to read Mr. M'Lennan’s work* and not admit that 
almost all civilised nations still retain traces of such rude habits 
as the forcible capture of wives. What ancient nation, as the 
same author asks, can be named that was originally mono- 
gamous? The primitive idea of justice, as shewn by the law of 
battle and other customs of which vestiges still remain, was 
likewise most rude. Many existing snperstitians are the 
remnants of former false religions beliefs. The highest form of 
religion — the grand idea of God hating sin and loving right- 
eousness — was nnknown during primeval times. 

Turning to the other kind of evidence : Sir J. Lnbboek has 
shewn that some savages have recently improved a little in 
some of their simpler arts. From the extremely curious 
account which be gives of the weapons, tools, and arts, in use 

" * Royal Inititotion of Great ' A Coniectnral Solntion of the 
Britain,’ March 15, 1867. Also, Origin of the Claa, System of 
‘ Kesearehee into the Early History Relationship,’ in ‘ Free. American 
of Mankind,’ 1865. Acad, of Sciences,’ voL vU. Feb. 

" ‘Primitive Marriage,’ 1885. 1888. Prof. Schaaffbansen (‘An- 

See, Ukeerise, an eicellent article, thropolog. Review,’ Oct. 1889, p. 
evidently by the same author, in 373) remarks on “the veetlgee of 
the ‘North British Review,’ July, “ hnman sacrifices fonnd both in 
1889. Also, Mr. L. H. Morgan, “ Homer and the Old Testament.” 
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amongst savages in Tarions parts of the world, it (^nnot bo 

excepting ^rhaps the art of making fire." The Anstralian 
boomerang is a good instance of one such independent discovery. 
The Tahitians when first visited had advanced in many respects 
beyond the inhabitants of most of the other Polynesian islwds. 
There are no just grounds for the belief that the high culture of 
the native Peruvians and Mexicans was derived from abroad 
many native plants were there cultivated, and a few native 
anima ls domesticated. We should bear in mind that, judging 
from the small influence of most missionaries, a wandering crew 
from some semi-civilised land, if washed to the shores of 
America, would not have produced any marked effect on the 
natives, unless they had already become somewhat advanced. 
Looking to a very remote period in the history of the world, we 
find, to use Sir J. Lubbock’s well-known terms, a paleolithic and 
neolithic period; and no one will pretend that the art of 
grinding rough flint tools was a borrowed one. In all parts of 
Europe, os far east as Greece, in Palestine, India, Japan, New 
Zealand, and Africa, including Egypt, flint tools have been 
discovert in abundance; and of their use the existing in- 
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ted that the diSorenoo between num and bis 
great in corporeal structure as some natu- 
id although we must grant that the differ- 
is immense in mental power, yet the facts 
ir chapters appear to declare, in the plainest 
is descended from some lower form, notwitb- 
necting-links have not hitherto been dis- 



Man is liable to numerous, slight, and div( 
which are induced by the same general can 
and transmitted in accordance with the same | 
the lower animals. Man has multiplied so is 
necessarily been exposed to struggle for ex 
soquently to natural selection. He has given i 
some of which differ so much from each othi 
often been ranked by naturalists as distinct s; 



8 that of other 
ses of embryo- 

logical doveloimcnL Ho retains many rudimentary and useless 
structures, which no doubt were once serviceable. Characters 
occasionally make their re-appeatanco in him, which we bavo 
reason to believe were possessed by lus early progenitors. If the 
origin of man had been wholly different from that of all other 
animals, these various appearances would bo mero empty 
deceptions; but such an admission is incredible. These appear- 
ances, on the other hand, are intelligible, at least to a large 
extent, if man is the co-descendant with other mammals of some 
unknown and lower form. 

Some naturalists, from being deeply impressed with the 
mental and spiritual powers of man, have divided the whole 
organic world into three kingdoms, the Human, the Animal, 
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and the Vegetable, thus giring to man a separate kingdom.’ 
Spiritual powers caimot be compared or clas^ hj the natu- 
ralist : but he may endeavour to shew, as I have d<»ie, that the 
mental faculties of man and the lower animals do not difEer in 
kind, although immensely in degm. A difference in degree, 
however great, does not justify us in placing man in a distinct 
kingdom, as will perhaps be best illustrated by comparing the 
mental powers of two insects, namely, a coccus or scale-insect 
and an ant, which undoubtedly belong to the same class. The 
difference is here greater than, though of a somewhat different kind 
from, that between man and the highest mammal. The female 
coccus, whilst young, attaches itself by its proboscis to a plant ; 
sucks the sap, but never moves again; is fertilised and lays eggs; 
and this is its whole history. On the other hand, to describe the 
habits and mental powers of worker-ants, would require, as 
Fierro Huber has shewn, a large volume ; 1 may, however, briefly 
specify a few points. Ants certainly communicate information to 
each other, and several unite for the same work, or for games of 
play. They recognise their fellow-ants after months of absence, 
and feel sympathy for each other. They build great edifices, 
keep them clean, close the doors in the evening, and post 
sentries. They make roods as well as tnrmcls nnder rivers, and 
temporary bridges over them, by clinging together. They 
collect fo^ for ^0 community, and when an object, too large for 
entrance, is brought to the nest, they enlarge the door, and 
afterwards build it up again. They store up seeds, of which 
they prevent the germination, and which, if damp, are brought 
up to the surface to dry. They keep aphides and o^er insects as 
milch-cows. They go out to battle in regular bands, and finely 
sacrifice their lives for the common weal. They emigrate ac- 
cording to a preconcerted plan. They capture slaves. They move 
the eggs of their aphides, as well as their own eggs and cocoons, 
into warm parts of the nest, in order that they may be quickly 
hatched ; and endless similar facts could be given.’ On the 
whole, the difference in mental power between an ant and a 
coccus is immense ; yet no one has ever dreamed of placing these 
insects in distinct classes, much less in distinct kingdoms. Ho 



' I<i<lor« Oeoffroj St.-HilAir« gives 
• detailed accoont of the position 
assigned to man by vorions natural- 
ists in their classifications : ‘Hist. 
Mat. G<n.‘ tom. U. 1859, pp. 170- 
189. 

’ Some of the most interesting 
ficts ever pnhlished on the habits 
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in bis ‘Natnralist in Miearagua,’ 
1874. See also Hr. Moggridge’s 
admirable work, ‘ Harvesting Ante,’ 
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Insectes,’ by M. George Pouchet, 
‘Revue des Deux Mondes,’ FeU 
1870 p. 682. 
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doubt the differonce is bridged over by other insects ; and this 
is not the case with man and the higher apes. But we have 
every reason to beliove that tho breaks in the aeries are simply 
the results of many forms haring become extinct. 

Professor Owen, relying chiefly on the structure of the brain, 
has divided the ma mm a l ian series into fonr sub-classes. One of 
those he devotes to man; in another be places both the 
Marsupials and the Monotremata; so that be makes man as 
distinct from all other mammals as are those two latter groups 
ctnyoined. This view has not been accepted, as far as I am 
aware, by any naturalist capable of forming an independent 
judgment, and thorofore need not hero be farther considered. 

We can understand why a classifleation founded on any single 
character or organ-even an organ so wonderfully complex and 
important as the brain— or on the high development of the 
mental faculties, is almost sure to prove unsatisfactory. This 
principle bos indeed been tried with bj-menopterous insects; 
but when thus classed by their habits or instincts, the arrange- 
ment proved thoroughly artificial.* Classificatians may, of 
course, bo based on any character whatever, as on size, colour, 
or the element inhabited; but naturalists have long felt a 
profound conviction that there is a natural system. This 
system, it is now generally admitted, must be, as far as possible, 
genealogical in arrangement,— that is the co^lesoendants of the 
some form must bo kept toother in one group, apart from the 
co-descendants of any other form ; but if the parent-forms are 
related, so wiU bo their descendants, and tho two groups to- 
gether will form a larger group. The amount of diflorence 
between the several groups— that is tho amount of modification 
which each has undergone— is expressed by such terms as 
genera, families, orders, and classes. As we have no record of 
the linos of descent, the pedigree can be discovered only by 
observing tho degrees of resemblance between the beings which 
are to be classed. For this object numerous points of resem- 
blance are of much mote importance than the amount of 
similarity or dissimilarity in a few points. If two languages 
were found to resemble each other in a multitude of words and 
points of construction, they would be universally recognised as 
having sprung from a common source, notwithstanding that 
they differed greatly in some few words or points of construction. 
But with organic beings the points of resemblance must not 
consist of adaptations to similar habits of life : two animals may, 
for instance, ^ve had their whole frames modified for living in 

• WMtwood, ‘ Modem Claw of lasecU,' toL IL 1840, p. 87 
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the water, and yet they will not be brought any nearer to each 
other in the natural system. Hence we can see how it is that 
resemblances in soToral unimportant structures, in useless and 
rudimentary organs, or not now functionally active, or in an 
embryological condition, are by far the most serviceable fur clas- 
sification ; for they can hardly bo duo to adaptations within a 
late period ; and thus they reveal the old lines of descent or of 
true affinity. 

Wo can further see why a great amount of modification in 
some one character ought not to lead us to separate widely any 
two organisms. A part which already differs much from tho 
same part in other allied forms has already, according to tho 
theory of evolution, varied much ; consequently it would (as long 
OS the organism remained eipo^ to tho same exciting con- 
ditions) be liable to further variations of the same kind; and 
these, if beneficial, would bo preserved, and thus be continually 
augmented. In many cases the continued development of a part, 
for instance, of the beak of a bird, or of the teeth of a mammal, 
would not aid tho species in gaining its food, or for any other 
object ; but with man wo con see no definite limit to the con- 
tinued development of the brain and mental faculties, as far as 
advantage is concerned. Therefore in determining the position 
of man in the natural or genealogical system, the extreme de- 
velopment of his brain ought not to outweigh a multitude of 
resemblances in other less important or quite unimportant 
points. 

Tho greater number of naturalists who have taken into con- 
sideration tho whole structure of man, incinding his mental 
faculties, have followed Blumenbach and Cuvier, and have placed 
man in a separate Order, under the title of tho Bimona, and 
therefore on an equality with tho orders of the Quadrumana, 
Carnivora, &o. Eecently many of our best naturalists - have 
recurred to tho view first propounded by Linnaeus, so remarkable 
for his sagacity, and have placed man in the some Order with 
tho Quadrumana, under the title of tho Primates. The justice of 
this conclusion will be admitted: for in tho first place, wo must 
bear in mind tho comparative insignificance for classification 
of tho great development of the brain in man, and that tho 
strongly-marked differences between the skulls of man and tho 
Quadrumana (lately insisted upon by Bischoff, Achy, and others) 
apparently follow from their differently developed brains. In 
t^ second place, we must remember that nearly all the other 
and more important differences between man and the Quadrumana 
are manifestly adaptive in their nature, and relate chiefly to the 
erect position of man ; such as the structure of his hand, foot^ 
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and pelvis, the curvature of his spine, and the position of his 
head. The family of Seals offers a good illustration of the small 
importance of adaptive characters for classification. These 
animals differ from all other Carnivora in the form of their 
bodies and in the structuro of their limbs, far more than does 
man from the higher apes; yet in most systems, from that of 
Cuvier to the most recent one by Mr. Flower,* seals are ranked 
as a mere family in the Order of the Carnivora. If man had not 
been his own classifier, he would never have thought of founding 
a separate order for his own reception. 

It would be beyond my limits, and quite beyond my knowledge, 
even to name the innumerable points of structure in which man 
agrees with the other Primates. Our great anatomist and 
philosopher. Prof. Huxley, has fully discussed this subject,* and 
concludes that man in all parts of his organisation differs less 
from the higher apes, than tliese do from the lower members of 
the same group. Consequently there “ is no justification for 
" placing man in a distinct order." 

In an early part of this work I brought forward various 
facts, shewing how closely man agrees in constitution with the 
higher mammals; and this agreement must depend on onr 
close similarity in minute structure and chemical composition. 
I gave, as instances, our liability to the same diseases, and to the 
attacks of alliod parasites; onr tastes in common for the some 
stimulants, and the similar effects produced by them, as well as 
by various drugs, and other such facts. 

As small unimportant points of resemblance between man and 
the Quadrumana are not commonly noticed in systematic works, 
and as, when numerous, they clearly reveal our relationship, I 
will specify a few such points. The relative position of onr 
features is manifestly the same ; and the various emotions ore 
displayed by nearly similar movements of the muscles and skin, 
chiefly above the eyebrows and round the month. Some few 
expressions are, indeed, almost the some, as in the weeping of 
certain kinds of monkeys and in the laughing noise mode by 
others, during which the comers of the month are drawn back- 
wards, and the lower eyelids wrinkled. The external ears are 
curiously alike. In man the nose is much more prominent than 
in most monkeys ; but we may trace the commencement of an 
aquiline curvature in the nose of the Hoolock Gibbon ; and this 
in the Semnopitheau natiea is carried to a ridiculous extreme. 

The faces of many monkeys are ornamented with beards, 
whiskers, or moustaches. The hair on the head grows to a great 

< ‘ Ptoc. Zoolog. Soc.’ 188S, p. ♦. 

* * Evidenc* u to Uu’o Placo ia Katnn,’ 1663, p. 70, et pattim. 
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length in some species of Senmopithecos;’ and in the Bonnet 
monkey (JlfocoetM radialut) it radiates from a point on the crown, 
with a parting down the middle. It is commonly said that the 
forehead gives to man his noble and intellectual appearance ; but 
the thick hair on the bead of the Bonnet monkey terminates 
downwards abruptly, and is succeeded by hair so short and fine 
that at a little distance the forehead, with the exception of the 
eyebrows, appears quite naked. It has been erroneously assorted 
that eyebrows are not present in any monkey. In the species 
just named the degree of nakedness of the forehead differs in 
different individuals; and Eschricht states’’ that in our children 
the limit between the haiiy scalp and the naked forehead is 
sometimes not well defined; so that here we seem to have a 
trifling case of reversion to a progenitor, in whom the forehead 
had not as yet become quite naked. 

It is well known that the hair on our arms tends to converge 
from above and below to a point at the elbow. This enrious 
arrangement, so unlike that in most of the lower marntnuli! , is 
common to the gorilla, chimpanzee, orang, some species of 
Hylobates, and even to some few American monkeys. But in 
Byldbalts agilU the hair on the fore-arm is directed downwards 
or towards the wrist in the ordinary manner ; and in II. hr it is 
nearly erect, with only a very slight forward inclination ; so that 
in this latter species it is in a transitional state. It can hardly 
be doubted that with most mammals the thickness of the hair on 
the back and its direction, is adapted to throw off the rain ; oven 
the transverse hairs on the fore-legs of a dog may servo for this 
end when he is coiled up asleep. Mr. Wallace, who has carefully 
studied the habits of the orang, remarks that the convergence of 
the hair towards the elbow on the arms of the orang may be 
explained as serving to throw off the rain, for this animal daring 
rainy weather sits with its arms bent, and with the hands clasped 
round a branch or over its head. According to Livingstone, the 
gorilla also “ sits in pelting rain with his hands over his head.”* 
If the above cxplanatien is correct, as seems probable, the direc- 
tion of the hair on our own arms offers a curious record of our 
former state ; for no one supposes that it is now of any use in 
throwing off the rain ; nor, in our present erect condition, is it 
properly directed for this purpose. 

It would, however, be rash to trust too much to the principle 
of adaptation in regard to the direction of the hair in man or his 



• Uii Geoffroy, ‘ HUt. Nat. Gen.’ Anat. und Phjri.’ 1837, i. 51. 
tom. a. 1859, p. 217. • Quoted by Keadc, ‘ The African 

’ ‘ Ueber die Richtung der Sketch Book,’ vol. i., 1873, p. 153. 
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early progeniton ; for it is impoesible to (study the fignree giren 
by Eschricht of the arrangement of the hair on the human foetus 
(this being the same as in the adult) and not agree with this 
excellent obeerrer that other and more complex cauaea hare 
intervonod. The points of convergence seem to stand in some 
relation to those points in the embryo which are last closed in 
during development There appears, also, to exist some relation 
between the arrangement of the hair on the limbs, and the course 
of the medullary arteries.* 

It must not be supposed that the resemblances between man 
and certain apes in the above and many other points — such as in 
Imving a naked forehead, long tresses on the head, <kc.— are all 
necessarily the result of unbroken inheritance from a common 
progenitor, or of subsequent reversion. Many of these resem- 
blances are more probably due to analogous variation, which 
ioUows,asI have elsewhere attempted to show,'* from co-desoended 
organisms having a similar constitution, and having been acted on 
by like causes inducing similar modifications. With respect to 
the similar direction of the hair on the fore-arms of man and 
certain monkeys, as this character is common to almost all the 
anthropomorphous apes, it may probably be attributed to in- 
heritance; but this is not certain, as some very distinct American 
monkeys are thus characterised. 

Although, as we have now seen, man has no just right to form 
a separate Order for his own reception, he may perhaps claim a 
distinct Sub-order or Family. iW. Huxley, in his lost work,” 
divides the Primates into three Sub-orders; namely, the An- 
thropidoB with man alone, the Simiodta including monkeys of all 
kinds, and the Lemuridos with the diversified gene r a of lemurs. 
As far as differences in certain important points of structure are 
concerned, man may no doubt rightly claim the rank of a Sub- 
order ; and this rank is too low, if wo look chiefly to his mental 
faculties. Nevertheless, from a geneolc^cal point of view it 
appears that this rank is too high, and that man ought to form 
merely a Family, or possibly even only a Sub-family. If we 
imagine three lines of descent proceeding from a common stock, 
it is quite conceivable that two of them might after the lapse of 
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Tol. li. 1859, p. 216, 243. Esch- cation,’ vol. IL 1868, p. 348. 
rlcht, IbU. i. 46, 55, 61. Owen, “ * An Introduction to the Cani- 
‘ Anat. of Vertebrates,’ voL iii. p. firation of Animals,’ 1869, p. 99. 
619. Wallace, ‘ Contribntioae to 



© The Complete Work of Charles Darwin Online 



l-aAP. VL 



Affinities and Genealogy. 



153 



ages be so slightly changed as still to remain as species of the 
same genus, whilst the third line nught become so greatly 
modish as to deserve to rank as a distinct Sub-family, Family, 
or even Order. But in this case it is almost certain that the 
third line would still retain through inheritance numerous small 
points of resemblance with the other two. Here, then, would 
occur the difficulty, at present insoluble, how much weight wo 
ought to assign in our classifications to strongly-marked dif- 
ferences in some few points, — that is, to the amount of modifi- 
cation imdergone ; and how much to close resemblance in 
numerous unimportant points, as indicating the lines of descent 
or genealogy. To attach much weight to the few but strong 
differences is the most obvious and perhaps the safest course, 
though it appears more correct to pay great attention to the 
many small resemblances, as giving a truly natural classification. 

In forming a judgment on this head with reference to man, we 
must glance at the classification of the Simiadm. This family is 
divided by almost all naturalists into the Catarhine group, or 
Old World monkeys, all of which are characterised (as their 
name expresses) by the peculiar structure of their nostrils, and by 
having four premolars in each jaw; and into the Platyrhino 
group or Now World monkeys (including two very distinct 
snb-^oups), all of which are characterised by differently 
constructed nostrils, and by having six premolars in each jaw. 
Some other small differences might be mentioned. Now man 
unquestionably belongs in his dentition, in the structure of his 
nostrils, and some other respects, to the Catarhine or Old World 
division ; nor does he resemble the Platyrhines more closely than 
the Catarhines in any characters, excepting in a few of not much 
importance and apparently of an adaptive nature. It is therefore 
against all probability that some New World species should have 
formerly varied and produced a man-like creature, with all the 
distinctive characters proper to the Old World division ; losing 
at the same time all its own distinctive characters. There can, 
consequently, hardly be a doubt that man is an off-shoot from the 
Old World Simian stem ; and that under a genealogical point of 
view, ho must be classed with the Catarhine division." 

The anthropomorphous apes, namely the gorilla, chimpanzee. 



'• ThU it nearly the same claaaifi- 
cation aa that provisionally adopted 
by Mr. St. George Uivnrt (‘Tran- 
sact. Philosoph. Soc.’ 1867, p. 300), 
who, after separating the Lemoridc, 
divides the remainder of the Pri- 
xnaUa into the Hominidsp, the Simi- 



adse which answer to the Catarhines, 
the Cebidc, and the Hapalida,— 
these two latter groups answering 
to the Platyrhines. Mr. Mivart 
stiU abides by the same view; see 
‘ .Vature,’ 1871, p. 481, 



C' The Complete Work of Charles Darwin Online 



154 



TIu Descent of Man. 



PabtI. 



orang, and hylobatos, are bjr most naturalists separated from the 
other Old World monkeys, as a distinct sub-gronp. I am aware 
that Gratiolet, relying on the stmctuio of the brain, does not 
admit the existence of this sub-group, and no donbt it is a broken 
one. Thus the orang, as Mr. St. G. Mivart remarks,** “ is one of the 

most peculiar and aberrant forms to be found in the Order.’’ 
The remaining non-anthropomorphous Old World monkeys, are 
again divided by some naturalists into two or three smaller sub- 
groups; the genus Scmnopithecus, with its peculiar sacculated 
stomach being the type of one such sub-gronp. But it appeurs 
from M. Gaudry's wonderful discoveries in Attica, that during 
the Miocono period a form existed there, which connected 
Scmnopithecus and Macacus ; and this probably illustrates the 
manner in which the other and higher groups were once blended 
together. 

If the anthropomorphous apes be admitted to form a natural 
sub-group, then os man agrees with them, not only in all those 
characters which he possesses in common wiUi the whole 
Catarhine group, but in other peculiar characters, such as the 
absence of a tail and of callosities, and in general appearance, we 
may infer that some ancient member of the anthropomorphous 
sub-group gave birth to man. It is not probable that, through 
the law of analogous variation, a member of one of the other 
lower sub-groups should have given rise to a man-like creature, 
resembling the higher anthropomorphous apes in so many 
respects. No doubt man, in comparison with most of his allies, 
has undergone an extraordinary amount of modification, chiefly 
in consequence of the great development of his brain and liis 
erect position ; nevertheless, we should bear in mind that he “ is 
“ but one of several exceptional forms of Primates.”** 

Every naturalist, who believes in the principle of evolution, 
will grant that the two main divisions of the Simiadse, namely 
the Catarhine and Platyrhine monkeys, with their sub-groups, 
have all proceeded from some one extremely ancient progenitor. 
The early dcs<^ndants of this progenitor, before they had 
diverged to any considerable extent from each other, would still 
have formed a single natural group ; but some of the species or 
incipient genera would have already begun to indicate by their 
diverging characters the future distinctive marks of the Catarhine 
and Platyrhine divisions. Hence the members of this supposed 
ancient group would not have been so uniform in their den- 
tition, or in the structure of their nostrils, as are the existing 

'• ‘Tmniact. Zoolog. Sac.’ vol. vL ** Mr. St. G. Mirart, ‘Troaoaot. 
1887, p. 2U. PMl- 8®e-’ P- *!<>• 
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Catarhuie monkeys in one way and the Platyrhinea in another 
way, but would have resembled in this resist the allied Lemu- 
ridic, which differ greatly from each other in the form of their 
muzzles,*' and to an extraordinary degree in their dentition. 

The Catarhine and Flatyrhine monkeys agree in a multitude 
of characters, as is shown by their unquestionably belonging 
to one and the same Order. The many characters which 
they possess in common can hardly have been independently 
acquit by so many distinct species; so that these characters 
must have been inherited. But a naturalist would undoubtedly 
have ranked as an ape or a monkey, an ancient form which 
possessed many charMters common to the Catarhine and 
Flatyrhine monkeys, other characters in an intermediate con- 
dition, and some few, perhaps, distinct from those now found in 
either group. And as man from a genealogical point of view 
belongs to the Catarhine or Old World stock, we must conclude, 
however much the conclusion may revolt our pride, that our 
early progenitors would have been properly thus designated."* 
But we must not fall into the error of supposing that the early 
progenitor of the whole Simian stock, including man, was iden- 
tical with, or even closely resembled, any existing ape or monkey. 



On ihe BirthpUux and Antiquity of Man . — We are naturally 
led to enquire, where was the birthplace of man at that stage of 
descent when our progenitors diverged from the Catarhine 
stock '! The fact that they belonged to this stock clearly shews 
that they inhabited the Old World ; but not Australia nor any 
oceanic island, as we may infer from the laws of geographic^ 
distribution. In each great r^fon of the world the living 
mammals are closely related to the extinct species of the same 
region. It is therefore probable that Africa was formerly in- 
habited by extinct apes closely allied to the gorilla and chim- 
panzee ; and as these two species are now man’s nearest allies, it 
is somewhat more probable that our early progenitors lived on 
the African continent than elsewhere. But it is useless to 
speculate on this subject; for two or three anthropomorphous 
apes, one the Dryopithecus of Lartet, nearly as largo as a man. 



'* Maun. Muria and Mirart on 
tha Lamaroidea, ‘Transact. Zoolog. 
Sac.' vol. vil. 1869, p. 5. 

>• Hdckel has coma to thU same 
conclusion. Saa ‘Uabar dia Eut- 
stahuug du Manschangaachlachts,’ 
in Virchow’s ‘Sammlung. gamain. 
wiuan. Vortriiga,’ 1868, s. 61. Also 



his ‘ MatUrllcha Schopfungsga- 
schichta,’ 1868, in which ha gives 
in datail his views on the genealogy 

*' 5r. C. Forsyth Major, * Sur las 
Singu Fouilu trouv<s an Italia; 

• Soc. Ital. du Sc. Kat.’ tom. zv. 1 872 
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and closely allied to Hylobatea, existed in Pnrope daring the 
Miocene ago; and since so remote a period the earth has 
certainly nndergone many great reyolntions, and there has been 
ample time for migration on the largest scale. 

At the period and place, whenerer and wherever it was, when 
man first lost his hairy covering, he probably inhabited a hot 
conntry ; a drenmstanoe favonrablo for tho'fnigiferous diet on 
which, judging from analogy, he subsisted. We are far from 
knowing how long ago it was when man first diverged from the 
Catarhinc stock ; but it may have occurred at an epoch as remote 
as the Eocene period; for that the higher ap« had diverged 
from the lower apes os early as the Upper Miocene period is 
shewn by the existence of the Dryopitheens. We are also quito 
ignorant at how rapid a rate organisms, whether high or low in 
the scale, may be modified under favourable circumstances ; wo 
know, however, that some have retained the same form during 
an enormous lapse of time. From what we see going on under 
domestication, we learn that some of the co-descendants of the 
same species may be not at all, some a little, and some greatly 
change^ all within the same period. Thus it may have been 
with man, who has nndergone a great amount of modification 
in certain characters in comparison with the higher apes. 

The great break in the organic chain between man and his 
nearest alUee, which cannot be bridged over by any extinct or 
living species, has often been advanced as a grave objection to 
the belief that man is descended from some lower form; but this 
objection will not appear of much weight to those who, from 
general reasons, believe in the general principle of evolution. 
Breaks often occur in all ports of the series, some being wide, 
sharp and defined, others less so in various d^rees; as between 
the orang and its nearest allies — between the Tarsias and the 
other Lemuridae — between the elephant, and in a more striking 
manner between the Omithorhynchns or Echidna, and all other 
mammals. But these breaks depend merely on the number of 
related forms which have become extinct At some future 
period, not very distant as measured by centuries, the civilised 
races of man will almost certainly exterminate, and replace, the 
savage races throughout the world. At the same time the anthro- 
pomorphous apes, as Professor SchaaShausen has remarked,** 
will no doubt bo exterminated. The break between man and his 
nearest allies will then be wider, for it will intervene between 
man in a more civilised state, as we may hope, even than the 
Caucasian, and some ape as low as a baboon, instead of as now 
between the negro or Australian and the gorilla. 

*• * Anthropological Itariow,’ April, 1867, p. 236. 
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With lespect to the aheence of fossil rotuaiiis, serving to 
sonnect nuui with his ape-like progenitors, no one will lay much 
stress on tliis fact who reads Sir C. Lyell’s discussion,'* where 
ho shows that in all the vertebrate classes the discovery of fossil 
remains has been a very slow and fortuitous process. Nor 
should it bo forgotten that those regions which are the most 
likely to afford remains connecting man with some extinct ape- 
like creature, have not as yet been searched by geologists. 

Lawtr Stages in the Oenealogy of Man . — We have seen that 
man appears to have diverged from the Catarhine or Old World 
division of the Simiadse, after these had diverged from the Now 
World division. We will now endeavour to follow the remote 
traces of his genealogy, trusting principally to the mutual 
affinities between the various classes and orders, with some 
slight reference to the periods, as far as ascertained, of their 
successive appearance on the earth. The Lemuridas stand 
below and near to the Simiadte, and constitute a very distinct 
family of the Primates, or, according to Hackcl and others, a 
distinct Order. This group is diversified and broken to an 
extraordinary degree, and includes many aberrant forms. It 
has, therefore, probably suffered much extinction. Most of the 
remnants survive on islands, such as Madagascar and the 
Malayan archipelago, where they have not been exposed to so 
severe a competition as they would have been on well-stocked 
continents. This group likewise presents many gradations, 
leading, as Huxley remarks,* “ insensibly from the crown and 
“ summit of the animal creation down to creatures from which 
“ there is but a step, as it seems, to the lowest, smallest, and 
“ least intelligent of the placentM mammalia.” From these 
various considerations it is probable that the Simiadee were 
originally developed from the progenitors of the existing 
LemnridiB ; and tiiese in their turn from forms standing very 
low in the mammalian series. 

The Marsupials stand in many important characters below the 
placental mammals. They appeared at on earlier geological 
period, and their range was formerly much more extensive 
than at present. Hence the Flacentata are generally supposed 
to have been derived from the Implacentata or Marsupials; 
not, however, from forms closely resembling the evisting Mar- 
supials, but from their early progenitors. The Monotremata are 
plainly allied to the Marsupials, forming a third and still lower 

*• ‘ElemrnU of Geology,’ 1865, * ‘Man’s Place in Nature,’ p. 

pp. 583-58.5. ‘ Antiquity of Man,’ 105. 

1883. u. 145. 
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division in the great mammalian series. They are represented 
at the present day solely by the Omithorhynchns and Echidna ; 
and these two forms may be safely considered as relics of a 
mnch larger gronp, representatives of wliich have been preserved 
in Australia through some favourable concurrence of circum- 
stances. Tho Monotremata are eminently interesting, as leading 
in several important points of structure towards tho class of 
reptiles. 

In attempting to traco the genealogy of the Mammalia, and 
therefore of man, lower down in the scries, we become involved 
in greater and greater obscurity; but as a most capable judge, 
Mr. Parker, has remarked, wo have good reason to believe, that 
no true bird or reptile intervenes in the direct line of descent 
He who wishes to see what ingenuity and knowledge can effect, 
may consnlt Prof. Hiickel’s works.** I will content myself with 
a few general remarks. Every evolntionist will admit that the 
ffve great vertebrate classes, namely, mammals, birds, reptiles, 
amphibians, and fishes, are descended from some one prototype ; 
for they have much in common, especially during their embryonic 
state. As the class of fishes is the m^ lowly oiganised, and 
appeared before the others, we may conclude that all the 
members of tho vertebrate kingdom are derived from some fish- 
like animat. The belief that animals so distinct os a monkey, 
an elephant, a humming-bird, a snake, a &og, and a fish, Ac., could 
all have sprung from the same parents, will appear monstrous 
to those who hove not attended to the recent progress of natural 
liistory. For this belief implies the former existence of links 
binding closely together all those forms, now so utterly nnlike. 

Nevertheless, it is certain that groups of animals have existed, 
or do now exist, which serve to connect several of the great 
vertebrate classes more or lees closely. We have seen that tho 
Omithorhynchns graduates towards reptiles; and Prof. Huxley 
has discovered, and is confirmed by Mr. Cope and otliers, that 
tho Dinosaurians are in many important chapters interm^iate 
between certain reptiles and certain birds — the birds referred 
to being the ostrich-tribe (itself evidently a widely-diffused 
remnant of a larger gronp) and the Aroheopterjet, that strange 
Secondary bird, with a long lixard-like tail. Again, according to 



»> EUboraU Ublw are given in 
hia ‘GenereUa Morphologie ’ (B. ii. 
a. cUil. and a. 425) ; and with more 
eepecial reference to man in hia 
• NatUrliche Schopfungageachichte,’ 

1868. Prof. Hoaley, in reviewing 
thia latter work (‘The Academy,’ 

1869, p. 42) aaya, that he conaidera 



the phylum or linea of deacent of 
the Vertebrata to be admirably dia- 
cuieed by Hickel,althongh he diSera 
on aome pointa. He eipreaaea, 
alao, hia high eatimate of the 
general tenor and apirit of the 

•• Pabcontologr,’ 1860, p. 199, 
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Prof. Owen,” the Ichthyosnnrians — great sea-lizards famished 
with paddles— present many affinities with fishes, or rather, 
according to Hnzley, with amphibians ; a class which, including 
in its highest dmsion frogs and toads, is plainly allied to tho 
Ganoid fishes. These latter fishes swarmed daring the earlier 
geological periods, and were constmeted on what is called a 
generalised type, that is, they presented diversified affinities with 
other groups of organisms. The Lepidosiren is also so closely 
allied to amphibians and fishes, that naturalists long disputed in 
which of these two classes to rank it ; it, and also some few 
Ganoid fishes, have been preserved from utter extinction by 
inhabiting rivers, which are harbours of refuge, and are related 
to tho great waters of tho ocean in tho same way that islands 
are to continents. 

Lastly, one single member of the immense and diversified class 
of fishes, namely, the lancelet or amphioxus, is so different from 
all other fishes, that Hiickel maintains that it ought to form a 
distinct class in tho vertebrate kingdom. This fish is remarkable 
for its negative eliaracters ; it can hardly bo said to possess a 
brain, vertebral colnnm, or heart, Ac. ; so that it was classed by 
the older naturalists amongst the worms. Many years ago Prof. 
Goodsir perceived that the laneelot presented some affinities with 
the Ascidians, which are invertebrate, hermaphrodite, niarino 
creatures permanently attached to a support. They hardly 
appear like animals, and consist of a simple, tough, leathery 
sack, with two small projecting orifices. They belong to tho 
Molluscoida of Huxley— a lower division of the great kingdom 
of the Molluscs ; but they have recently been placed by some 
naturalists amongst tho Vermes or worms. Their larva) some- 
what resemble tadpoles in shape,” and have the power of 
swimming freely about. M. Kovalevsky ” has lately observed that 
tho larvsB of Ascidians are related to the Vertobrata, in their 
manner of development, in the relative position of the nervous 
system, and in possessing a structure closely like the cAonfa 
dortalis of vertebrate animals; and in this he has been sinco 



>• At the Felklend Islanda I had 
tlie aatlafactioa of seeing, in April 
1833, and therefore some years be- 
fore any other naturalist, the loco- 
motive lam! of a compound Asci- 
dian, closely allied to Synoicum, 
but appareutly generically distinct 

times as long as the oblong head, 
and terminated in a very line fila- 
ment. It was, as sketched by me 



under a simple microscope, plainly 
divided by transverse opaque parti- 
tions, which I presume represent 
the groat cells figured by Kovalev- 
sky. At an early stage of develop- 
ment tho tail was closely coiled 
round the head of the larva. 

’* ‘ Memoires de I'Acad. dee 
Sciences de St. Peiertbourg,' lorn. x. 
No. 15, 1868. 
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confirmed by Prot Knpffer. M. KoraloTeky writes to me £rom 
Naples, that ho has now carried these oheemtions yet further , 
and should his results bo well established, the whole will form a 
discovery of the very greatest value. Thus, if we may rely on 
embryology, ever the safest guide in classification, it seems that 
we have at last gained a clue to the source whence the Ycrtebrata 
were derived.’^ We should then bo justified in believing 
that at an extremely remote period a group of animals existed, 
resembling in many respects the larvge of our present Ascidians, 
which diverged into two great branches — the one retrograding in 
development and producing the present class of Ascidians, the 
other rising to the crown and summit of the animal kingdom by 
giving birth to the Vertebrata. 

Wo have thus for endeavoured rudely to trace the genealogy 
of the Vertebrata by the aid of their mutual affinities. Wo will 
now look to man as he exists ; and we shall, I think, be able 
partially to restore the structure of our early progenitors, during 
successive periods, but not in due order of time. This can bo 
effected by means of the rudiments which man still retains, by 
the characters which occasionally make their appearance in him 
through reversion, and by the aid of the principles of morphology 
and embryology. The various tacts, to which 1 shall here allude, 
have been given in the previous chapters. 

The early progenitors of man must have been once covered 
with hair, both sexes having beards ; their ears were probably 
pointed, and capable of movement ; and their bodies were pro- 
vided with a t^l, having the proper muscles. Their limbs and 
bodies were also acted on by many muscles which now only 
occasionally reappear, but are normally present in the Qnadru- 
mana. At this or some earlier period, the great artery and nerve 
of the humerus ran through a supro-condyloid foramen. The 
intestine gave forth a much larger diverticulum or cscum than 
tliat now existing. The foot was then prehensile, judging born 
the condition of the great toe in the foetus ; and our progenitors, 
no doubt, were arboreal in their habits, and frequented some 
warm, forest-clad land. The males bad great canine teeth, which 



” But 1 am bound to add that 
■ome compotont judgoa dUpute this 
oonclosioo ; for instance, U. Oiard, 
in n series of papers in the * Archives 
do Zoologis Expdrimentale,’ for 1372. 
Nererthelsss, this naturalist re- 
marks, p, 281, “ L’organisaiion di la 
“ larve aacidienne en dehors de 
** touts hypothise at de touts thdorie, 
“ nous montre comment la natnrs 



“ pent prodnire la disposition fonda- 
“ mentals dn typo verUbid (I'es- 
“ istence d’une cords dorsals) ches 
“ nn invertdbrd par la seule con- 
“ dition Vitale do TadapUtion, 
“ et cette simple possibiUtd du 
" passage supprime rabtmo entre 
** les dear sous-rhgnes, enooiu bieu 
“qn'en ignore par oh Is passage 
“ s’est fait en reahtd." 
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aorrod them as formidable weapons. At a much earlier period 
the Qtems was doable; the excreta were Toided through a cloaca; 
and the eye was protected bjr a third eyelid or nictitating mem- 
brane. At a still earlier period the progenitors of man most hare 
been aquatic in their habits; for morphology plainly telle ns that 
our lungs consist of a modi^ swim-bladder, which once served 
as a float. The clefts on the neck in the embryo of man show 
where the branchim once existed. In the lunar or weekly re- 
current periods of some of our functions we apparently still retain 
traces of our primordial birthplace, a shore washed by the tides. 
At about this same early period the true kidneys were replaced 
by the corpora wolflSana. The heart existed as a simple pulsating 
vessel; and the chorda dorsalis took the place of a vertebral 
column. These early ancestors of man, thus seen in the dim 
recesses of time, must have been as simply, or even still more 
simply organised than the lancelet or amphioxus. 

There is one other point deserving a fuller notice. It has long 
been known that in the vertebrate kingdom one sex bears 
rudiments of various accessory parts, appertaining to the re- 
productive system, which properly belong to the opposite sex ; 
and it has now been asoertain<d that at a very early embryonic 
period both sexes possess true male and female glands. Hence 
some remote progenitor of the whole vertebrate kingdom appears 
to have been hermaphrodite or androgynous.** But hero we 
encounter a singi^ difficulty. In the mammalian class the 
males possess rudiments of a uterus with the adjacent passage, 
in their vesienUe prostatiem; they bear also rudiments of 
mamms, and some nude Uarsupials have traces of a marsnisal 
sack.” Other analogous facts could be added. Are we, then, to 
suppose that some extremely ancient mammal continued andro- 
gynous, after it had acquired the chief distinctions of its class, 
and therefore after it had diverged from the lower classes of the 
vertebrate kingdom? This seems very improbable, for we have 
to look to fishes, the lowest of all the classes, to find any still 
existent androgynous forms.** That various accessory parts. 



** This it th« ooneluiion of Prof. 
Gtganbtur, one of the bigheet au- 
thoritiee in compantive anatomy ; 
aae'Qrandiegedervergloicb. Anat.’ 
1870, a. 876. The reenlt haa been 
arrived at chiefly flrom the etody of 
the Amphibia ; bat it appeari from 
the reeaarchee of Waldeyer (ae 
quoted in 'Journal of Anat and 
Phyi.* 1869, p. 161), that the eexnal 
organa of even “the higher verte- 



" brata are, in Iheir early condition, 
“ hermaphrodite." Similar vlewe 
have long been held by aome anthora, 
though until recently without ii 
firm beaia. 

** The male Thyladnna ofiere the 
beat inaUnce. Owen, * Anatomv of 
Vertebrateo,’ vd. iiL p. 771. 

** Hermaphroditiem hoa been ob- 
served in seveml epedas of Ssrranna, 
os well aa in aome other fiahae, 
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pro])cr to ooch sox, aro found in a rudimentaiy condition in the 
opposite sox, may be explained by snch organs having been 
gi^ually acquired by the one sex, and then transmitt^ in a 
more or Ices imperfect state to the other. When we treat of 
sexual Bolectimi, we shall meet with innumerable instances of 
this form of transmission,— as in the ease of the spurs, plumes, 
and brilliant colours, acquired for battle or ornament by male 
birds, and inherited by the females in an imperfect or rudimentary 
condition. 

The possession by male mammals of functionally imperfect 
mammary organs is, in some respects, especially curious. The 
Monotremata have the proper milk-secreting glands with orifices, 
but no nipples ; and as these animals stand at the very base of 
the manunolian series, it is probable that the progenitors of 
the class also had milk-secreting glands, but no nipples. This 
conclusion is supported by what is known of their manner of 
development ; for Professor Turner informs me, on the authority 
of Eolliker and Longer, that in the embryo the mammary glands 
can be distinctly trac^ before the nipples are in the least 
visible; and the development of successive parts in the indi- 
vidual generally represents and accords with the development of 
successive beings in the same line of descent. The Marsupials 
difier from the Monotremata by possessing nipples; so that 
probably these organs were first acquired by the Marsupials, 
after they had diverged fiem, and risen above, the Monotremata, 
and were then transmitted to the placental mammals." No one 
will suppose that the Marsupials still remained androgynous, 
after they had approximately acquired their present structure. 
How then are we to account for male mammals possessing 
mamnuB ? It is possible that they were first develo]^ in the 
females and then transferred to the males; but from what 
follows this is hardly probable. 



where It U either nonnal end eym- 
metrioU, or abnormal and uni- 
lateral. Dr. Zouteveen haa given 
me roferencM on thia eubject, more 
especially to a paper by Prof. Hal- 
bortsma, In the ‘Transact, of the 
Dutch Acad, of Sciences,’ vol. xvi. 
Dr. QUnther doubts the fact, but 
it has now been recorded by too 
many good obaerrera to be any 
longer disputed. Dr. U. Lessona 
writes to me, that ha has veri- 
lied the observations made by 
Cavolini on Serranus. Prof £roo- 
lani has recently shewn (‘Accad. 



deile Scienza,’ Bologna, Dec. 28, 
1871) that eels are androgynous. 

" Prof. Oegenbanr mu shewn 
(‘Jenaischa Zeitschriil,’ Bd. viL p. 
212) that two distinct types of 
nipples prevail throughout the 
several mammalian orders, hnt 
that it is quite intelligible how both 
could have been derived from the 
nipples of the Marsupials, and the 
latter from those of the Monotre- 
mata. See, also, a memoir bv Dr. 
Max Hues, on the mammary glands, 
ibid. B. viiL p. 176. 
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It may be sapcgoiitcd, aa another yiew, that long after the 
progenitors of the whole mammalian class had ceased to l« 
androgynous, both sexes yielded milk, and thus nourished their 
young; and in the case of the Marsupials, that Iioth sexes carried 
their young in marsupial sacks. This will not appear altogether 
improbable, if we reflect that the males of existing syngnatbous 
fishes receive the eggs of the females in their abdominal pouches, 
hatch them, and afterwards, as some believe, nourish the 
young that certain other male fishes hatch the eggs within 
their months or branchial cavities; — that certain male toads 
take the chaplets of eggs from the females, arid wind them round 
their own thighs, keeping them there until the tadpoles are 
born;— that certain male birds undertake the whole duty of 
incubation, and that male pigeons, as well as the females, feed 
their nestlings with a secretion from their crops. But the above 
suggestion first occurred to mo from the mammary glands of 
male mammals being so much more perfectly developed than 
the rudiments of the other accessory reprodnetive parts, which 
are found in the one sox though proper to the other. The 
mammary glands and nipples, as they exist in male manmiAi» , 
can indeed hardly bo called rudimentary; they are merely not 
fully developed, and not functionally active. They are sympa- 
thetically affected under the influence of certain diseases, like 
the same organs in the female. They often secrete a few drops 
of milk at birth and at puberty : this latter fact occurred in the 
curious case, before referred to, where a young man possessed 
two pairs of mammas. In man and some other male mammals 
these organs have been known occasionally to become so well 
developed during maturity as to yield a fair supply of milk. 
Now if wo suppose that during a former prolonged period male 
mammals aid^ the females in nursing their offspring,** and that 
afterwards from some cause (as from the production of a smaller 
number of young) the males ceased to give this aid, disuse of the 
organs during maturity would lead to their becoming inactive ; 
and from two well-known principles of inheritance, this state of 
inactivity would probably bo transmitted to the males at the 
corresponding ago of maturity. But at an earlier age these 
•• Mr. Lockwood bolicTM (u by Prof. Wyman, in ‘ Proc. Boaton 

J Htad in 'Quart. Journal of Sdosea,’ 80 c. of Mat Hiat.' Sept. 15, 1857; 

pril, 1888, p. 369), from what bo alao Prof Tumor, in ■ Jonmal of 
baa obaamd of tb« davelopiDont of Anat. and Pbya’ Nor. 1, 1888, p. 
Hippocampna, that tba walla of tba 78. Dr. Osntber baa liktwiM de- 
abdominal pouch of tba mala in aeribed fimilar oaaoa. 

•omo way afford nonriibment. On •* Hadlla. C. Royar baa inggntad 
mala fiibea hatching tha on in thair a aimilar view in bar * Origina da 
montba, tea a vary intaresting popar I’Homma.’ dm., 1870. 
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organs would be left unaffected, so that they would be almost 
equally well dereloped in the young of both sexes. 

Condvmm . — ^Von Baer has defined advancement or progress in 
the organic scale better than any one else, as resting on the 
amount of differentiation and specialisation of the several parts 
of a being, — ^when arrived at maturity, as I should be inclin^ to 
odd. Now as organisms have become slowly adapted to diver- 
sified lines of life by means of natural selection, their parts vrill 
have become more and more differentiated and specialised for 
various functions, firom the advantage gained by the division of 
phymological labour. The same part appears often to have been 
mo^fied first for one purpose, and then long afterwards for 
some other and quite distinct pnr]x>so ; and thus all the parts 
are rcudered more and more complex. But each organism still 
retains the general tj-pe of structure of the progenitor from 
which it was aboriginally derived. In accordance with this 
view it seems, if we turn to geological evidence, that organisa- 
tion on the whole has advan^ throughout the world by slow 
and interrupted steps. In the great kingdom of the Yertcbrata 
it has culminated in man. It must not, however, be supposed 
that groups of organic beings are always supplanted, and dis- 
appear as soon as they have given birth to other and more 
perfect groups. The latter, though victorious over their pre- 
decessors, may not have become bettor adapted for all places in 
the economy of nature. Some old forms appear to have survived 
from inhabiting protected sites, where ^cy have not been 
exposed to very severe competitico ; and these often aid ns in 
constructing our genealogies, by giving us a fair idea of former 
and lost populations. But wo must not fall into the error of 
looking at the existing members of any lowly-organised group as 
perfect represontativos of their ancient predecessors. 

The most ancient progenitors in the kingdmn of the Vertebrata, 
at which we are able to obtain an obscure glance, apparently 
consisted of a j^up of marine animals," resembling the larvie of 
existing Ascidians. Those animals probably gave rise to a 

" Th* inhabiUnU of tbo toa- ditiou for many gonoratloos, can 
ibora moat bo grwtly affoctad by bardly fail to ma their conrM in 
the tUaa ; animals liriag either regular weakly periodi. Now It U a 
sbont the mtan high-water mark, myaterlona fact that in the higher 
or about the mean low-water mark, and now terreetrial Vertebrate, as 
pass through a complete cycle of well as in other elaases, many nor- 
tidal changes in a tonight. Con- mal and abnormal processes hare 
aequently, their food supply will one or more whole weeks as their 
undergo marked changes week by periods; this would be rendered 
week. The ritel functions of such intelligible if the Vertebrate are de- 
anlmals, liring under these con- scended fiom an anim.il allied to 



© The Complete Work of Charles Darwin Online 



Chap. VI. Affinities and Genealogy. 165 



group of fishes, as lowly otganisod as the lancelet; and from 
these the Ganoids, and other fishes like the Ixipidosiren, must 
havo been derelopcd. From such fish a very small advance 
would carry us on to the Amphibians. We have seen that birds 
and reptUes were once intimately connected together; and the 
Monotremata now connect mammals with reptiles in a slight 
degree. But no one can at present say by what line of descent 
the three higher and related elassee, namely, mammals, birds, 
and reptiles, were derived from the two lower vertebrate classes, 
namely, amphibians and fishes. In the class of mammals the 
steps are not difficult to conceive which led from the. ancient 
Monotremata to the ancient Marsupials; and from these to the 
early progenitors of the placental mammals. We may thus 
ascend to the Lemuridse ; and the interval is not very wide from 
these to the Simiadss. The Simiadn then branched off into two 
great stems, the New World and Old World monkeys; and from 
the latter, at a remote period, Man, the wonder and glory of the 
Universe, proceeded. 

Thus we have given to man a pedigree of prodigious length, but 
not, it may be said, of noble quality. The world, it has often 
been remarked, appears as if it had long been preparing for the 
advent of man ; and this, in one sense is strictly true, for he 
owes his birth to a long line of progenitors. If any single link 
in this chain had never existed, man would not have been exactly 
what he now is. Unless wo wilfully close our eyes, we may, with 
our present knowledge, approximately recognise our parentage ; 
nor need we feel ashamed of it. The most humble organism is 
something much higher than the inorganio dust under our feet ; 
and no one with an unbiassed mind con study any living 
creature, however humble, without being struck with enthusiasm 
at its marvellous structure and properties. 



the txiatma tidal Awidiana. Many 
instancei or auch periodic proocaaea 
might be given, aa the geatation of 
nuunmala, the duration of fevers, &c. 
The hatching of eggs affords also a 
good eiample, for, according to Mr. 
Bartlett (‘Land and Water, Jan. 7, 
1871), the eggs of the pigeon are 
hatched in two weeks j those of the 
fowl in three ; those of the duck in 
fonr; those of the goose in five; 
and those of the ostrich in seven 
weeks. At far as we can judge, a 
recurrent period, if approximately 
of the right duration lor any pro- 



cess or function, would not, when 
once gained, be liable to change; 
consequently it might be thus trans- 
mitted through almost any number 
of generations. But if the function 
changed, the period would have to 
change, and would be apt to change 
almoet abruptly by a whole week. 
This conclution, if aoun^ is highly 
remarkable ; for the period of geata- 

hatching of each bird’s eggs, and 
many other vital processes, thua 
betray to us the primordial birth- 
place of these animals. 
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CHAPTEB VII. 

On TM Racks of Man. 

Tbs nature and tsIus of spsciiic chamcten — Application to tba racot of 
man— Arguments jn faTonr of,^and opposed t^^nking tbs to-called 

genista— Conrergence of cbaracter — Numerous points of resemblance in 
bod/ and mind between the most distinct racee of man — Tbe state of 
man when be first spread orer tbe eartb— Each race not descended from 
a single pair — ^The extinction of races — Tbe formation ot races — ^Tbe 
effects of crossing — Slight influence of tbe direct action of tbe con- 
ditions of life — Slight or no influence of natural selection — Sexual 
selection. 

It is not my intention hero to describe tbe seToral so-called races 
of men ; but I am about to enquire what is the value of tbe dif- 
ferences between them under a olassificatory point of view, and 
how they have originated. In determining whether two or more 
allied forms ought to be ranked as species or varieties, naturalists 
are praetically guided by the foUowing considerations ; namely, the 
amount of difference between them, and whether such differences 
relate to few or many points of structure, and whether they are 
of physiological importance; but more especially whether they 
are constant. Constancy of character is what is chiefly valued 
and sought for by naturalists. Whenever it can be shewn, or 
rendered probable, that the forms in question have remained 
distinct for a long period, this becomes on argument of much 
weight in favour of treating them as species. Even a sh'ght 
degree of sterility between any two forms when first crossed, or 
in their offspring, is generally considered as a decisive test of 
their specific distinctness; and their continued persistence 
without blending within the some area, is usually accepted as 
sufBcient evidence, either of some degree of mutual sterility, or 
in the case of animals of some mutual repugnance to pairing. 

Independently of fusion from intercrossing, the complete 
absence, in a well-investigated region, of varieties linking 
together any two closely-allied forms, is probably the most 
important of all the critcrions of their specific distinctness ; and 
this is a somewhat different consideration from mere constancy 
of character, for two forms may bo highly variable and yet not 
jield intermediate varieties. Qoographicol distribution is often 
brought into play unconsciously and sometimes consciously ; so 
that forms living in two widely separated areas, in which most 
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of the other inhabitants are specifically distinct, are themselTcs 
usually looked at as distinct ; but in tru^ this afibrds no aid in dis- 
tinguishing geographical races from so-called good or true species. 

Now let us apply these generally-admitted principles to the 
races of man. Tiewing him in the same spirit as a naturalist would 
any other animal In r^ard to the amount of difference between 
the races, we must moke some allowance for our nice powers of 
discrimination gained by the long habit of observing ourselves. 
In India, os Elphinstono remarks, although a newly-arrived 
European cannot at first distingni^ the various native races, 
yet they soon appear to him extremely dissimilar ;* and the 
Hindoo cannot at first perceive any difference between the several 
European nations. Even the most distinct races of man aro 
much more like each other in form than would at first bo sup- 
posed; certain negro tribes must be excepted, whilst others, as 
Dr. Rohlfs writes to me, and as I have myself seen, have 
Caucasian features. This general similarity is well shewn by 
the Rench phot<^phs in the Collection Anthropologique du 
Museum do Paris of the men belonging to various races, tho 
greater number of which might pass for Europeans, as many 
persons to whom I have shewn them have remarked. Neverthe- 
less, these men, if seen alive, would undoubtedly appear very 
distinct, so that we are clearly much infiuenced in our judgment 
by the more colour of the skin and hair, by slight differences in 
the features, and by expression. 

There is, however, no doubt that the various races, when 
carefully compared and measured, differ much from each other, 
—as in the texture of the hair, the relative proportions of all parts 
of tho body,* the cap^ity of tho Inn^, the form and capacity of 
the skull, and even in the convolutions of tlio brain.* But it 
would bo an endless task to ^dly the numerous points of 
difference. Tho races differ also in constitution, in acclimatisation 
and in liability to certain diseases. Their mental characteristics 
are likewise very distinct ; chiefiy as it would appear in their 
emotional, but partly in their intellectual faculties. Every one 
who has had tho opportunity of comparison, must have been 



> ‘History of ladia,’ 1841, voL L 
p. 323. Fnthor Ripo makes exactly 
the same remark with respect to 
the Chinese. 

ments of Whites, Blacks, and In- 
diana, are giren in the * Investiga- 
tions in the Militar}- and Anthropo- 
log. Statistics of American Soldiers,’ 
ly B. A. Gould, 1869, pp. 298-338 ; 



* On the capacity of the lungs,’ p. 471. 
See also the nnmerous and valuable 
tables, by Dr. Weisbach, from the 
observations of Dr. Scberxer and 
Dr. Schwarz, in the ‘Keise der 
Novara: Anthropolog. Theil,’ 1867. 

» See, for instance,' Mr. Marshall’s 
account of the brain of a Bush- 
woman, in ‘Phil. Transact.’ 1864, 
p. 519. 
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struck with the contrast between the tocitnm, even morose, 
aborigines of S. America and the light-hearted, talkative negroes. 
There is a nearly similar contrast between the Malays and th« 
Papuans,* who live under the same physical conditions, and ar 
separated from each other only by a narrow space of sea. 

We will first consider the arguments which may be advanced 
in favour of classing the races of man as distinct species, and 
then the arguments on the other side. If a naturalist, who had 
never before seen a Negro, Hottentot, Australian, or Mongolian, 
wore to compare them, ho would at once perceive that they 
differed in a multitude of characters, some of slight and some of 
considerable importance. On enquiry he would find that they 
were adapted to live under widely different climates, and that 
they differed somewhat in bodily constitution and mental dis- 
position. If he were then told that hundreds of similar specimens 
could be brought from the same countries, he would assuredly 
declare that they were as good species as many to which he had 
been in the habit of affixing specific names. This conclusion 
would bo greatly strengthened as soon as he hod ascertained that 
these forms had all retained the same character for many 
centuries ; and that negroes, apparently identical with existing 
n^ocs, had lived at least 4000 years ago.* He would also hear, 
on the authority of an excellent observer. Dr. Lund,* that the 
human skulls found in the caves of Brazil, entombed with many 
extinct mammals, belonged to the same true as that now nre- 
vailing throughout the A 
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Our naturalist would then perhaps turn to geographical dis- 
tribution, and ho would probably declare that those forms must 
be distinct species, which differ not only in appearance, but 
are fitted for hot, as well as damp or dry countries, and for the 
Arctic r^ons. Be might appeal to the fact that no species in 
the group next to man, namely the Quadrumana, can resist a low 
temperature, or any considerable change of climate ; and that 
the species which come nearest to man have never Imn reared 
to maturity, even nnder the temperate climate of Europe. He 
would be deeply impressed with the fact, first noticed by Agassiz, t 
that the different races of man are distributed over the world in 
the same zoological provinces, as those inhabited by undoubtedly 
distinct species and genera of mammals. This is manifestly the 
cose with the Australian, Mongolian, and Negro races of man ; in 
a less well-marked manner with the Hottentots; but plainly 
with the Papuans and Malays, who are separated, as Mr. Wallace 
has shewn, by nearly the same line which divides the great 
Malayan and Australian zoological provinces. The Aborigines 
of America range throughout the Continent ; and this at first 
appears opposed to the above tmle, for most of the productions of 
the Southern and Northern halves differ widely : yet some few 
livi:^ forms, as the opossum, range from the one into the other, 
as did formerly some of the gigantic Edentata. The Esquimaux, 
like other Arctic animals, exte^ round the whole polar regions. 
It should be observed that the amount of difference between the 
mammals of the several zoological provinces does not correspond 
with the degree of separation between the latter; so that it can 
hardly be considered as an anomaly that the Negro differs more, 
and the American much less &om the other races of man, than 
do the Tnummuig of the African and American continents tiom 
the mammals of the other provinces. Man, it may be added, 
does not appear to have abori^nally inhabited any oceanic island ; 
and in this respect he resembks the other members of his class. 

In determining whether the supposed varieties of the same 
kind of domestic animal should be ranked as such, or as spe- 
cifically distinct, that is, whether any of them are descended fix>m 
distinct wild species, every naturalist would lay much stress on 
the fact of their external parasites being specifically distinct. 
All the more stress would be laid on this fact, as it would be an 
exceptional one ; for 1 am informed by Mr. Denny that the most 
different kinds of dogs, fowls, and pigrons, in England, are 
infested by the same species of Fodicnli or lice. Now Mr. A. 
Murray has carefully examined the FedicuU collected in different 

’ ‘DiT«r»itT of Origin of the Human Race*,’ in the ‘ Christian 
Examioer,* Jut 1850. 
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oountries bom the difleicnt racos of man;' and be duds that 
they differ, not only in colour, but in the structuro of their 
claws and limbs. In oveiy case in whioli many specimens were 
obtained the difibrenoes were constant. The surgeon of a whaling 
ship in the Pacific assared me that when the Pedicnli, with 
which some Sandwich Islanders on board swarmed, strayed oo 
to the bodies of the English sailors, they died in the course of 
throe or four days. Those Pedicnli were darker coloured, and 
appeared different irom those proper to the natives of Chiioe in 
South America, of which he gave mo spedmena. These, again, 
appeared larger and much softer than European lice. Ur. 
Murray procured four kinds from Africa, namely from the Negroes 
of the Eastern and Western eoasts, from the Hottentots and 
Kaffirs ; two kinds from the natives of Australia ; two from North 
and two from South America. In these latter cases it may be 
presumed that the Pedicnli came from natives inhabiting different 
districts. With insects alight structural differences, if constant, 
are generally esteemed of specific value: and the fact of the 
races of man being infested by parasites, which appear to be 
specifically distinct, might fiurly be nrged as an argument that 
the races themselves ought to be daased as distinct species. 

Our supposed naturalist having proceeded thus far in his 
investigation, would next enquire whether the races of men, when 
crossed, were in any degree sterile. He might consult the work* 
of Professor Broca, a cautious and philosophical observer, and in 
this he would find good evidence that some races were quite 
fertile together, but evidence of an opposite nature in r^rd to 
other races. Thus it has been asserted that the native women of 
Australia and Tasmania rarely produce children to European 
men ; the evidence, however, on this head has now been shewn 
to bo almost valueless. The half-castes are killed by the pure 
blacks: and an account has lately been published of eleven half- 
caste youths murdered and burnt at the same time, whose 
remains were found by the polica“ Again, it has often been 
said that when mnlattoM intermarry they produce few children; 
on the other bond. Dr. Bachman of cWleston“ positively 



' 'Trniunct. IbSoc. of Ediabargh,' 
Tol. xxiL 1861, p. 567. 

• ‘OnthoPhtnoraeasofHjbriditT 
1b tb< OfBiu Homo,' Eng. traulxt. 
1864. 

'* 3*0 th* iBteroating l«tt«r by 
Mr. T. A. Murray, Id th* ‘ Astbro- 
iwlog. Koviow,’ April 1868, p. liii. 
iu thi* latter Count Strz*l«cki’* 
auumant, that Auatraliao womca 



who b»T* born* chlldron to b whit* 
man nr* aftorward* itoril* with 
thoir own ran*, U dUprorad. M. A. 
d* Quatrofag** bn* aUo coUoctod 
(‘Rome d*» Conn Sclentibqa**,’ 
March 1869, p. 239) much «Tid*ae* 
that Auatraliana and Euro|>*ana ar* 
not aterll* when croaaed, 

" ‘An Examination of Prof. 
Agaaaix’* Sketch of th* Nat. Pro- 
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osaerts that be hae known nmlatto families which hare intor- 
nmrriod for sererol generations, and hare continued on an 
average as fertile as either pore whites or pore blacks. Enquiries 
formerly made by Sir 0. Lyell on this suljcct led him, as he 
informs me, to the same conclusion.** In the United States the 
census for the year 1854 included, according to Dr. Bachman, 
405,751 mulattoes ; and this number, considering all the circum- 
stances of the case, seems small ; but it may portly l<e accounted 
fur by the degraded and anomalous position of the class, and by 
the profligacy of the women. A certain amount of absorption of 
mulattoes into negroes must always be in progrem; and this 
would lead to an apparent diminution of the former, ^e inferior 
vitality of mnlattoM is spoken of in a trustworthy work** os a 
weU-lmown phenomenon ; and this, although a different considera- 
tion from their lessened fertility, may perhaps be advanced as 
a proof of the specifle distinctness of the parent races. No doubt 
both animal and vegetable hybrids, when produced from extremely 
distinct species, are liable to prematuro death; but the parents 
of mulattoes cannot be put under the category of extremely 
distinct species. The common Mule, so notorious for long life 
and vigour, and yet so sterile, shews how little necessary con- 
nection there is in hybrids between lessened fertility and vitality ; 
other analogous cases could be cited. 

Even if it should hereafter bo proved that all the races of 
men were perfectly fertile together, he who was inclined from 
other reasons to rank them as distinct species, might with justice 
argue that fertility and stcriUty are not safe criterionsof spcciflo 
distinctness. Wo know that these qualities are easily affected 
by changed conditions of life, or by close mtor-brroding, and that 
they are governed by highly complex laws, for instance, that of 
the unequal fertility of converse crosses between the same two 
species. With forms which must be ranked os undoubted 
species, a perfect series exists from those which are absolutely 
sterile when crossed, to those which are almost or completely 

th* childrtD arc few aaJ ticaly. 
ThU belief, u Mr. Reede remarlu, 
deserve* attestioa, ss white men 
beve visited aad resided oa the Gold 
Coast for four hundred years, so 
that the natives have Im ample 
time to gain knowledge through 
eiperience. 

*• ‘ Military and Anthropoiog. 
Statistic* of American Soldiers,’ by 
a A. Gould, 1869, p. 319. 



vine** of the Animal World,’ Cbarles- 
ion, 1855, p. 44. 

'* Dr. Kuhlls writes to me that 
he found the mixed races in the 
Great Sahara, derived from Arabs, 
Berbers, and Negroes of three tribes, 
eitrsordinariiy fertile. On the other 
hand, Mr. Winwood Reads informs 
me that the Negroes on the Gold 
Coast, though admiring whiU men 
and mulattoes, have a maxim that 
mulattoes should not intermarry, a* 
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intermediate form ; but in certain cases some of the offering take 
closely after one parent-form, and some after the other. This is 
especially apt to occur when the parents differ in characters 
which first appeared as sudden variations or monstrosities.** 1 
refer to this point, becanse Dr. Bohlfs informs me that be has 
frequently seen in Africa the offspring of negroes crossed with 
members of other races, either completely black or completely 
white, or rarely piebali On the other hand, it is notorious 
that in America mulattoes commonly present au intermediate 
appearance. 

We have now seen that a naturalist might feel himself fully 
justified in ranking the races of man as distinct species ; for he 
has found that they ore distinguished by many differences in 
structure and constitution, some being of importance. Those 
differences have, also, remained nearly constant for very long 
periods of time. Our naturalist will have been in some degree 
inflncnccd by the enormous range of man, which is a great 
anomaly in the class of mammals, if mankind be viewed as a 
single species. He vrill have been struck with the distribution of 
the several so-called races, which accords with that of other 
undoubtedly distinct species of mammals. Finally, he might 
urge that the mutual fertility of all the races has not as yet been 
fully proved, and even if proved would not be an absolute proof 
of their specific identity. 

On the other side of the question, if our supposed naturalist 
were to enquire whether the forms of man keep distinct like 
ordinary species, when mingled together in large numbers in the 
same country, he would immediately discover that this was by 
no means the case. In Brazil he would behold an immense 
mongrel population of Negroes and Fortnguese ; in Chiloe, and 
other parts of South America, he would behold the whole popu- 
lation consisting of Indians and Spaniards blended in various 
degrees." In many parts of the same continent he would meet 
with the most complex crosses between Ne^oes, Indians, and 
Europeans ; and judging from the v^table kingdom, such Uple 
crosses afford the severest test of the mutual fertility of the 
parent-forms. In one island of the Pacific ho would find a 
small population of mingled Polynesian and English blood ; and 
in the Fiji Archipelago a population of Polynesian and Negritos 

“ ‘The Tuiation of Animals,’ taceeas and energy of the Panlistaa 
kc., Tol. it p. 92. in Brazil, who are a much crossed 

" M. de Quatreihges has given moe of Portuguese and IndUns, with 
(• Anthropolog. Review,’ Jan. 1869, a mixture of the blood of other 
p. 22) an interesting account of the races. 
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crossed in all degrees. Man; analogous cases could be be adaod ; 
for instance, in Africa. Hence the races of man are not suf- 
ficiently distinct to inhabit the same country without fusion ; 
and the absence of fusion affords the usnal and best test of 
specific distinctness. 

Our naturalist would likewise be much disturbed as soon as 
he perceired that the distinctiTe characters of all the races were 
highly Tariablc. This foct strikes every one on first beholding 
the negro slaves in Brazil, who have been imported from all 
parts of Afnca. The same remark holds good with the 
Polynesians, and with many other races. It may bo doubted 
whether any character can be named which is dikinctive of a 
race and is constant Savages, even within the limits of the 
same tribe, are not nearly so uniform in character, as has been 
often asserted. Hottentot women offer certain peculiarities, 
more strongly marked than those occurring in any other race, 
but these are known not to be of constant occurrence. In the 
several American tribes, colour and hairiness differ considerably; 
as does colour to a certain degree, and the shape of the features 
greatly, in the N^roes of Africa. The shape of the skull varies 
much in some races;" and so it is with every other character. 
Now all naturalists have learnt by dearly-bought experience, how 
rash it is to attempt to define species by the aid of inconstant 
characters. 

But the most weighty of all the arguments against treating 
the races of man as distinct species, is that they graduate into 
each other, independently in many cases, as far as we can judge, 
of their having intercrossed. Man has been studied more 
carefully than any other animal, and yet there is the greatest 
possible diversity amongst capable jud^ whether he should be 
classed as a single species or race, or as two (Virey), as three 
(Jaoquinot), as four (Eant), five (Blumenbach), six (Buffon), 
seven (Himter), eight (Agassiz), eleven (Pickering), fifteen 
(^ry St Vincent), sixteen (Desmoulins), twenty-two Norton), 
sixty (Crawfnrd), or as sixty-throe, accor^g to Burke." This 
diversity of judgment does not prove that the races ought not 
to be ranked as spedes, but it shews that they graduate into each 



" For iiuUnoe with the ibori- 
(jine* of Amorica and Autralia. 
Prof. Huxley uya (<Tranuct Inter- 
nat. Congreai of Prehijt Arch.’ 
1888, p. 105) that tha tkalU of 
many South Oomiaiu and Swiu an 
“ as short and as broad as thosa of 
“ tha Tartars,” Ac. 



" Sea a good discussion on this 
subject in Waits, ‘Introduct. to 
Anthropology,’ Eng. tnnslat. 1863, 
p^ 198-208, 227. I bava Uken 
soma of tha abora statementa (Vom 
H. Tuttle’s ‘Origin and Antiquity 
of Physical Han,’ Boston, 1866, p. 
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other, and that it ia hardijr possihle to diacover clear distinctiTe 
characters between them. 

Ever; nataralist who has had the misfortune to undertake the 
description of a group of highly Tarying organisms, has en- 
countered oases (I sp^ after exigence) precisely like that of 
man ; and if of a cautions disposition, ho will end by uniting all 
the forms which graduate into each other, under a single 
species ; for be will say to himself that he has no right to give 
names to olgects which he cannot defina Oases of this kind 
occur in the Order which includes man, namely in certain genera 
of monkeys; whilst in other genera, as in Ccrcopithecus, most of 
the species can be determined with certainty. In the American 
genus debus, the rarious forms are ranked by some naturalists 
as species, by others as mere geographical races. Now if 
numerous spodmons of Cohns were collected from all parts of 
South America, and those forms which at present appear to bo 
specifically dis^ct, were found to graduate into each other by 
close steps, they would usually be ranked as mere varietiee or 
races ; and this course has been followed by most naturalists 
with respect to the races of man. Nerertheless, it must bo 
confessed that there are forms, at least in the Tegetablo king- 
dom,'* which we cannot avoid naming as species, but which are 
connected together by numberless gradations, independently of 
intercrossing. 

Some naturalists have lately employed the term " sub-species” 
to designate forms which possess many of the characteristics of 
true species, but which hardly deserve so high a rank. Now if 
we reflect on the weighty arguments above given, for raising the 
races of man to the dignity of species, and the insuperable diffi- 
culties on the other side in defining them, it seems that the term 
“ sub-species ” might here bo used with propriety. But from 
long habit the term *' race ” will perhaps always be employed. 
The choice of terms is only so far important in &at it is desirable 
to use, as far as possible, the same terms for the same degrees of 
difierenco. Unfortunately this can rarely be done ; for the larger 
genera generally include closely-allied forms, which can be 
distinguished only with much difficulty, whilst the smaller 
genera within the same family include forms that are perfectly 
distinct ; yet all must be ranked equally as species. So again, 
species within the same large genus by no means resemble 
^ch other to the same degree : on the contrary, some of them 

'* Prof. Kigeli hu carefully do- haa made analogoua remarka on 
acribed aereral atriking caaea in hia aome intermediate forma in the 
‘ Botaniache Mittheilungen,’ B. ii. Comuoaitae of N. America. 

1866, a. 294-369. Prof. Aaa Gray 
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can generally be arranged in little gronpe round other s})eciee, 
like satellitee ronnd planets.*’ 

The question whether mankind consists of one or several 
species has of late years been much discnssed by anthropologists, 
who are divided into the two schools of monogenists and 
polygenists. Those who do not admit the principle of evointion, 
mast look at species as separate creations, or as in some manner 
as distinct entities ; and they mnst decide what forms of man they 
will consider as species by the analogy of the method commonly 
pursued in ranking other organic beings as species. Bat it is a 
hopeless endeavour to decide this point, until some definition of 
the term “species” is generally accepted; and the definition 
mnst not include an indeterminate element such as an act of 
creation. We might as well attempt without any definition to 
decide whether a certain number of houses should be called a 
village, town, or city. We have a practical illustration of the 
difficulty in the never-ending doubts whether many closely-allied 
mammals, birds, insects, and plants, which represent each 
other respectively in North America and Europe, should be 
ranked as species or geographical races ; and the like holds true 
of the productions of many islands situated at some little distance 
from the nearest continent. 

Those naturalists, on the other hand, who admit the principle 
of evolution, and this is now admitted by the majority of rising 
men, will feel no doubt that all the races of man are descended 
from a single primitive stock ; whether or not they may think 
fit to designate the races as distinct spodes, for the sake of ex- 
pressing their amount of difference.” With our domestic 
animals the question whether the various races have arisen from 
one or more species is somewhat different. Although it may be 
admitted that all the races, as well us all the natural species 
within the same genus, have sprung from the same primitive 
stock, yet it is a fit subject for discussion, whether all the 
domestic races of the dog, for instance, have acquired their 
present amount of difference since some one species was first 
domesticated by man; or whether they owe some of their 
characters to inheritance from distinct species, which had 
already been differentiated in a state of nature. With man no 
such question can arise, for ho cannot bo said to have been 
domesticated at any particular period. 

During an early stage in the divergence of the races of man 

** ‘ Origin of Specie!,’ 5th edit, in the ‘ Fortnightly Review,’ 1805, 
^ 68. p. 275. 

•' See Prof. Hurley to this effect 
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from a common stock, the differences between the races and 
their number must hare been small; consequently as far ns 
their disti n g uishin g characters are concerned, they then had less 
claim to rank as distinct species than the existing so-called races. 
Nevertheless, so arbitrary is the term of species, that such early 
races would perhaps have been ranked by some naturalists as 
distinct species, if their differences, although extremely slight, 
had been more constant than they are at present, and had not 
graduated into each other. 

It is however possible, though far from probable, that the 
early progenitors of man might formerly have diverged much in 
character, until they became more unlike each other than any 
now existing races; but that subsequently, as suggested by 
Vogt,” they converg^ in character. When man selects the off- 
spring of two distinct species for the same object, he sometimes 
i^uces a considerable amount of convergence, as far as general 
appearwoe is concerned. This is the case, as shewn by Von 
Nathusius,” with the improved breeds of the pig, which are 
descended from two distinct species; and in a less marked 
manner with the improved breeds of cattle. A great anatomist, 
Gratiolet, maintains that the anthropomorphons apes do not 
form a natural sub-group; but that the orang is a highly 
developed gibbon or eemnopithecus, the chimpanzee a highly 
developed macacns, and the gorilla a highly developed mandiilL 
If this conclusion, which rests almost exclusively on brain- 
eharacters, be admitted, we should have a case of convergence 
at least in external chapters, for the anthropomorphous apes 
are certainly more like each other in many points, than they are 
to other apes. All analogical reeemblances, as of a whale to a 
fish, may indeed be said to be cases of convergence; but this 
term has never been applied to superficial and adaptive resem- 
blances. It would, however, be extremely rash to attribute to 
convergence close similarity of character in many points of 
structure amongst the m odi fi ed descendants of widely distinct 
beings. The form of a crystal is determined solely by the mole- 
cular forces, and it is not surprising that diMimiUr substances 
should sometimes assume the same form; but with organic 
beings we should bear in mind that the form of each depends on 
an infinity of complex relations, namely on variations, due to 
causes far too intricate to be followed,— on the nature of the 
variations preserved, these depending on the physiciol oondi- 

” ‘ Uctnres oa Mao,’ Eng. tniu- aehichU, &C., SchwalnaachUsl,' 
Ut. 1864, p. 488. 1864,*. 104. With p«p«ct to 

» ‘ Oi* Bscan dot SchwtiiMs' wo M. do Otulnfogto, ‘ UuiU di 
I860, 0 . 46. ‘ Vontodion Air Go- I’Eoptco Hunuino,’ 1661, p. 119 
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tioDS, and still more on the Bniroonding organisms which com- 
pete with each,— and lastlj, on inheritance (in itself a flnctnating 
clement) from innumerable progenitors, all of which haye had 
their forms determined through equally complex relations. It 
appears incredible that the modified descendants of two organ- 
isms, if these differed fitom eeudi other in a marked nuumer, 
should erer afterwards conyerge so closely as to lead to a near 
approach to identity throughout their whole organisation. In 
the case of the conyergent races of pigs aboye referred to, eyi- 
dence of their deeoent from two primitiye stocks is, acoording to 
Von Nathusius, still plainly retained, in certain bones of their 
skulls. If the races of man had descended, as is supposed by 
some naturalists, from two or more species, which differed from 
each other as much, or nearly as much, as does the orang from 
the gorilla, it can hardly be doubted that marked differences in 
the structure of certain bones would still ho discoyerable in man 
as he now exists. 

Although the existing races of man differ in many respects, as 
in colour, hair, shape of skull, proportions of the b^, Ac., yet 
if their whole structnre be taken into consideration they are 
found to resemble each other closely in a multitude of points. 
Many of these are of so unimportant or of so singular a nature, 
that it is extremely improbable that they should hare been inde- 
(lendently acquired by aboriginally distinct species or races. 
The same remark holds good with equal or greater force with 
rtispect to the numerous points of mental similarity between the 
most distinct races of man. The American aborigines, Negroes 
and Enropeans are as different from each other in mind as any 
three races that can be named ; yet I was incessantly struck, 
whilst Uying with the Fuegians on board the " Beagle,” with the 
many little traits of character, shewing how similar their minds 
were to ours ; and so it was with a full-blooded negro with whom 
I happened once to be intimate. 

He who will read Mr. Tylor’s and Sir J. Lubbock’s interesting 
works’* can hardly fail to be deeply impressed with the close 
similarity between the men of all races in tastes, dispositioiia and 
habits. This is shewn by the pleasure which they all take in 
dancing, rude music, acting, painting, tattooing, and otherwise 
decorating tbemselyes ; in their mutual comprehension of gestnre- 
langna^ by the same expression in their features, and by the 
same inarticulate cries, when excited by the same emotions. 
This similarity, or rather identity, is striking, when contrasted 

•* lyior’s ‘ Early Hiitory of M»a- lasfiugr, tta p. 54. LobboekV 
r.ioA* 1865 : with raspect to * Pnhiitarie Thnrs,’ Swi adit. 1869. 
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with the diSeront expresdona and cries made by distinct species 
of monkeys. There is good evidence that the art of shooting 
with bows and arrows has not been handed down from any 
common progenitor of mankind, yet as Westropp and Nilsson 
have remarked,'* the stone arrow-heads, brought from the most 
distant parts of the world, and manufactured at the most remote 
periods, are almost identical ; and this fact can only be accounted 
for by the various races having similar inventive or mental 
powers. The same observation has been made by arctueologists *° 
with respect to certain widely-prevalent ornaments, such as zig- 
zags, (£c. ; and with respect to various simple beliefs and cus- 
toms, such as the burying of the dead under megalithio struc- 
tures. I remember observing in South America," that there, as 
in 80 many other parts of the world, men have generally chosen 
the summits of lofty hills, to throw up piles of stones, either as 
a record of some remarkable event, or for burying their dead. 

Now when naturalists observe a close agreement in munerons 
small details of habits, tastes, and dispositions between two or 
more domestic races, or between nearly-allied natural forms, 
they use this fact as an argument that they are descended from a 
common progenitor who was thus endowed ; and consequently 
tliat all should be classed under the same species. The same 
argument may he applied with much force to the races of man. 

As it is improbable that the numerous and unimportant points 
of resemblance between the several races of man in bodily struc- 
ture and mental faculties (I do not here refer to similar customs) 
should all have been independently acquired, they must have been 
inherited from progenitors who had these same characters. We 
thus gain some insight into the early state of man, before he had 
spread step by step over the face of the earth. The spreading 
of man to regions widely separated by the sea, no doubt, pre- 
ceded any great amount of divergence of character in the several 
races; for otherwise we should sometimes meet with the same 
race in distinct continents ; and this is never the case. Sir J. 
Lubbock, after comparing the arts now practised by savages in 
all parts of the world, specifies those which man could not have 
known, when he first wandered from his original birth-place ; 
for if once learnt they would never have been forgotten.** Ho 



•* ‘On Analogous Forms of Im- 
plsmonts,’ in * Momoirs of Anthropo- 
tog. Soi.,’ by H. M. Wattropp. • The 
Primitiva Inhabitants of Scandi- 
navia,* Eng. translat. edited by Sir 
i. Lubbock, 1868, p. 104. 

*• Westropp, ‘ On Cromlochs,’ itc.. 



‘Jonmal of Ethnological Soc.’ as 
given in ‘Sdantific Opinion,’ Jnne 
2nd, 1869, p. 8. 

•' ‘Jonmal ofResearchea; Voyage 
of the “ Beagle,*' * p. 46. 

“ ‘Prehistoric Times,’ 1869, n, 
574. 
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thus shews that " the spear, which is but a dsTelopment of the 
" knife-point, and the club, which is but a long haiumer, are the 
“ only things left.” He admits, howeyer, that the art of making 
fire probably bad been already discorered, for it is common to 
all the races now existing, and was known to the ancient caye- 
inbabitants of Europe. Perhaps the art of making rude canoes 
or rafts was likewise known; but as man existed at a remote 
epoch, when the land in many places stood at a yery different 
leyel to what it does now, he would haye been able, without the 
aid of canoes, to haye spread widely. Sir J. Lubbock further 
remarks how improbable it is that our earliest ancestors could 
haye " counted as high as ten, considering that so many races 
"now in existence cannot get beyond four.” Neyertheless, at 
this early period, the intellectual and social faculties of man 
could hardly haye been inferior in any extreme degree to those 
possessed at present by the lowest sayages ; otherwise primeyal 
man could not haye been so eminently successfnl in the struggle 
for life, as proyed by his early and wide diffusion. 

From the fundamental differences between certain languages, 
some philologists haye inferred that when man first beciune 
widely diffused, be was not a speaking animal ; but it may be 
suspected that languages, far less perfect than any now spoken, 
aid^ by gestures, might haye been used, and yet haye left no 
traces on subsequent and more highly-deyeloped tongues. With- 
out the use of some langyiage, howeyer imperfect, it appears 
doubtful whether man’s intellect could haye risen to the 
standard implied by his dominant position at an early period. 

Whether primeyal man, when he possessed but few arts, and 
those of the rudest kind, and when bis power of language was 
extremely imperfect, would haye deseired to be called man, must 
depend on the definition which we employ. In a series of forms 
graduating insensibly from some ape-like creature to man as he 
now exists, it would bo impossible to fix on any definite point when 
the term " man ” ought to be used. But this is a matter of yery 
little importance. So again, it is almost a matter of indifference 
whether the so-called races of man are thus designated, or are 
ranked as species or sub-species ; but the latter term appears the 
more appropriate. Finally, we may conclude that when the 
principle of eyolution is generally accepted, as it surely will be 
before long, the dispute between the monogenists and ^e poly- 
genists will die a silent and unobseryed death. 

One other question ought not to be passed oyer without notice, 
namely, whether, as is sometimee assumed, each sub-species or 
race of man has sprung from a single pair of progenitors. With 
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our domestic animals a new race can readily be formed by care- 
fully matching the rarying offspring from a single pair, or even 
from a single indiyidnal poasessing some new character; bnt 
most of onr races hare been formed, not intentionally from a 
selected pair, bnt nnconscionsly by the preservation of many in- 
dividnals which have varied, however slightly, in some nsefnl or 
desired manner. If in one country stronger and heavier horses, 
and in another country lighter and fleeter ones, wore habitually 
preferred, we may feel sure that two distinct sub-breeds would 
be produced in the course of time, without any one pair having 
been separated and bred from, in either country. Many races 
liave been thus formed, and their manner of formation is closely 
analogous to that of natural species. We know, also, that the 
horses taken to the Falkland Islands have, during snecesaive 
generations, become smaller and weaker, whilst those which have 
run wild on the Pampas have acquired larger and coarser heads ; 
and such changes are manifestly due, not to any one pair, bnt to 
all the individuals having been subjected to the same conditions, 
aided, perhaps, by the principle of reversion. The new sub- 
breeds in such eases are not descended from any single pair, but 
from many individuals which have varied in different degrees, 
but in the same general manner ; and we may conclude that the 
races of man have been similarly produced, the modifications 
lieing either the direct result of exposure to different conditions, 
or the indirect result of some form of selection. But to this 
latter subject we shall presently return. 

Oh the Extinction qf tht Saea of Man. — The partial or complete 
extinction of many races and sub-races of man is historically 
known. Humboldt saw in South America a parrot which was 
the sole living creature that could speak a word of the language 
of a lost tribe. Ancient monuments and stone implements 
found in all parts of the world, about which no tradition has been 
preserved by the present inhabitants, indicate much extinction. 
Some small and broken tribes, remnants of former races, still 
survive in isolated and generally monntsunous districts. In 
Europe the ancient races were all, according to Schaaffhausen," 
'• lower in the scale than the rudest living savages they must 
therefore have differed, to a certain extent, fmn any existing 
race. The remains described by Professor Broca from Les Eyzies, 
tliongh they unfortunately appear to have belonged to a single 
family, indicate a race with a meet singular combination of low 
or simious, and of high characteristics. This race is “entirely 

» TnuisUtioa ia ‘ Aalhropoloflail Rvritw,' Oct. IWS, p. ASl 

I& The' Complete Work of Charles Darwin Online 



The Descent of Man. 



Pa«tL 



182 



“ differont firom any other, ancient or modem, that we hare ever 
“heard of.”" It differed, therefore, fixim the quaternary race of 
the cavuma of Belgium. 

Man can long reeist conditions which api^ extremely nn- 
&Tonrable for his existence." He has long Ured in the extreme 
regions of the North, with no wood for his canoes or implements, 
and with only blubber as fuel, and melted snow as drink. In 
the aonthera extremity of America the Fuegians surrive with- 
out the protection of clothes, or of any building worthy to be 
called a boreL In South Africa the aborigines wander orer arid 
plaiiM, where dangerous beasts abound. Man can withstand the 
deadly influence of the Terai at the foot of the Himalaya, and 
the pestilential shores of tropical Africa. 

Extincti<m follows chiefly from the competition of tribe with 
tribe, and race with race. Varions checks are always in action, 
serving to keep down the numbers of each savage tribe, — such 
as periodical famines, nomadic habits and the consequent deaths 
of infants, prolonged suckling, wars, accidents, sickness, licen- 
tiousness, the stealing of women, infanticide, and especially 
lessened fertility. If any one <ff these checks inerRases in power, 
6Y6U slightijy the tribe thne to decrease ; 

when of two adjoining tribes one becomes less numerous and less 
powerful than the other, the contest is soon settled by war, 
slaughter, cannibalism, slavery, and absorption. Even when a 
weaker tribe is not thus abruptly swept away, if it once begins 
to decrease, it generally goes on decreasing until it becomes 
extinct." 

When civilised rutions come into contact with barbarians the 
struggle is short, except where a deadly climate gives its aid to 
the native race. Of the causes which lead to the victory of 
civilised nations, some are plain and simple, others complex and 
obscure. We can see that the cultivation of the land will 
be fatal in many ways to savages, for they cannot, or will not, 
change their habits. New diseases and vices have in some cases 
proT^ highly destructive; and it appears that a new disease 
often causes much death, until those who are most susceptible 
to its destructive influence are gradually weeded out;" and so it 
may be with the evil effects from spirituous liquors, as well as 
with the unconquerably strong taste for them shewn by so many 

" ‘Traanct. laUmst. Congnu 
of PrrfiUuric Arch,’ 1868, pp. 173- 
175. Sm alu Broca (tran^tion) 
in * Aatlkropological Rariaw,’ Oct. 

1868, p. 410. 

Dr. Oorlaod • Dabar 4aa Anaa- 



tartwo dar NatarTblkar,’ 1868, a 82. 

" Garland (ibid, a 12) givaa beta 
in support of this aUtamant. 

" Saa ramarks to tbit aflact in 
Sir H. Holland's ‘ Madical Motas and 
Beflactioasi,' 183S, p. 390. 
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savages. It farther appears, mysterious as is the bet that 
the first meeting of ^tinct and separated people genetates 
disease.** Mr. Sproat, who in VanconTer Island closely attended 
to the subject of extinction, believed that changed habite of life, 
consequent on the advent of Europesins, induces much ill health. 
Ue lays, also, great stress on the apparently trifling cause that 
the natives b^me “ bewildered and dull by the new life around 
" them ; they lose the motives for exertion, and get no new ones 
“ in their place."** 

The grade of their civilisation seems to be a most important 
element in the success of competing nations. A few centuries 
ago Europe feared the inroads of Eastern barbarians ; now any 
such bar would be ridiculous. It is a more curious fact, as 
Mr. Bagehot has remarked, that savages did not formerly waste 
away before the classical nations, os they now do before modem 
civilised nations; had they done so, the old moralists would 
have mused over the event; but there is no lament in any writer 
of that period over the perishing barbarians.** The most po- 
tent of all the causes of extinction, appears in many cases to be 
lessened fertility and ill-health, especially amongst the children, 
arising from changed conditions of life, notwithstanding that the 
new conditions may not be ii^nrions in themselves. I am much 
indebted to Mr. H. H. Howorth for having called my attention to 
this subject, and for having given me information respecting it 
I have collected the following cases. 

When Tasmania was first colonised the natives were roughly 
estimated by some at 7000 and by others at 20,000. Their 
number was soon greatly reduced, chiefly by fighting with the 
English and with each other. After the famous hunt by all the 
colonists, when the remaining natives delivered themselves up 
to the government, they consisted only of 120 individuals,*' 
who were in 1832 transported to Flinders Island. This island, 
situated between Tasmania and Australia, is forty miles long, 
and from twelve to eighteen miles broad: it seems healthy, 
and the natives were well treated. Nevertheless, they snflered 
greatly in health. In 1834 they consisted (Bonwick, p. 250) of 
forty-seven adult males, forty-eight adult females, and sixteen 
ehildren.orinalloflllaoula In 1835 onlyone hundred were left 

M I han ooltecUd (‘ Jonnwl of Sarag* Ufa,’ IMS, p. 284. 
ReMarehaa, Voyagtoftht“Baagla,"’ ** Bagahot, ‘ Phytica aod Poli- 
p. 435) a good many caaaa baaring tiea,’ * Fortnightly Baviaw,* April 
on this anoject; laa alao Garland, 1, 1868, p. 456. 
ibid, a 8. Poappig apaaka of tha *’ All tha atatamanta bora givan 
"braath of dviliiution aa poiaonona ara takan from ‘Tha laat of tha 
"to aavagaa.” Taamaniana,’ by J. Bonwick, 1870. 

" Sproat, ‘Soanaa and Stndiaa ol 
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to 1858, the decrease was 19.42 per cent. Some of the trihcs, 
thna carefully examined, lired ahore a hundred miles apart, 
some on the coast, some inland ; and their moans of snhsistenoe 
and habits differed to a certain extent (p. 28). The total 
number in 1858 was beUeyed to be 53,700, and in 1872, after a 
second mterval of fourteen years, another census was taken, 
and the number is giren as only 36359, shewing a decrease of 
32-29 per cent!" Mr. Fenton, after shewing in detail the in- 
sufficiency of the Tarious causes, usually assigned in explana- 
tion of this extraordinary decrease, such as new diseases, the 
profligacy of the women, drunkenness, wars, &c., concludes on 
weighty grounds that it depends chiefly on the unproductiyeness 
of the women, and on the extraordinary mortality of the younp 
children (pp. 31, 34). In proof of this he shews (p. 33) that in 
1844 there was one non-adult for eyery 2'57 adults ; whereas in 
1858 there was only one non-adult for eyery 3-27 adults. The 
mortality of the adults is also great. He adduces as a furtber 
cause of the decrease the inequality of the sexes ; for fewer females 
are bom than males. To this latter point, depending perhaps 
on a widely distinct cause, I shall return in a future chapter. 
Hr. Fenton contrasts with astonishment the decrease in Hew 
Zealand with the increase in Ireland; conntrics not yery dis- 
similar in climate, and where the inhabitants now follow nearly 
sinular habits. The Maories themselyes Cp. 85) “ attribute their 
“decadence, in some measure, to the introduction of new food 
“ and clothing, and the attendimt change of habits;” and it will 
be seen, when we consider the influence of chang^ conditions 
on fertility, that they are probably right. The diminution b^n 
between the years 1830 and 1840 ; and Mr. Fenton shews (p. 40) 
that abont 1830, the art of manufacturing putrid com (maize), 
by long steeping in water, was discoyered and largely practised ; 
and this proyes that a change of habits was beginning amongst 
the natives, even when New Zealand was only thinly inlmbited 
by Europeans. When I visited the Bay of Islands in 1885, 
the dress and food of the inhabitants had already been much 
modified : they raised potatoes, maize, and other agricultural 
produce, and sxchanged them for English manufactured goods 
and tobacco. 

It is evident from many statements in the life of Bishop 
Fatteeon," that the Melanesians of the New Hebrides and 
neighbouring archipelagoes, sufiered to an extraordinary degree 
in health, and perished in large numbers, when they wore 
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remoTed to Mow Zealand, MorfoUc Island, and other sslnbriona 
places, in order to be educated as missionaries. 

The decrease of the native population of the Sandwich Islands 
is as notorious as that of New Zealand. It has been roughly 
estimated by those beet capable of judging, that when Cook 
discovered the Islands in 1779, the population amounted to 
about 800,000. According to a loose census in 1823, the 
numbers then were 142 j)50. In 1832, and at several subsequent 
periods, an accurate census was officially taken, but I have 
been able to obtain only the following returns : 




We here see that in the interval of forty years, between 1832 and 
1872, the iMpulation has decreased no less than sixty-eight per 
cent I This has been attributed by most writers to the profligacy 
of the women, to former bloody wars, and to the severe labour 
imposed on conquered tribes and to newly introduced diseases, 
which have been on several occasions extremely destructive. No 
doubt these and other such causes have been highly efficient, 
and may account for the extraordinary rate of decrease between 
the years 1832 and 1836 ; but the most potent of all the causes 
seems to be lessened fertility. According to Dr. Buschenbergcr 
of the U.S. Navy, who visited these islands between 1833 and 
1887, in one district of Hawaii, only twenty-flve men out of 1134, 
and in another district only ten out of 637, had a fiunily with as 
many as three children. Of eighty married women, only thirty- 
nine hod ever borne children ; and “ the official report gives an 
“average of half a child to each married couple in the whole 
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" uUnd.” This is almost exactly the same avenge as with the 
Tasmanians at Oyster Oove. Jarves, who published his History 
in 1843, says that " families who have three (^Idren are freed from 
“ all taxes ; those having more, are rewarded hy gifts of land and 
*' other enoonragements." This unparalleled enactment by the 
government well shews how infertile the nee had become. The 
Bev. A. Bishop stated in the Hawaiian * Spectator ’ in 1889, that a 
large proportion of the children die at early ages, and Bishop 
Staley informs me that this is still the case, just as in New 
Zealand. This has been attributed to the neglect of the children 
by the women, but it is probably in large part due to innate weak- 
ness of constitution in the children, in relation to the lessened 
fertility of their parents. There is, moreover, a farther resem- 
blance to the case of New Zealand, in the fiict that there is a 
large excess of male over female births : the census of 1872 
gives 31,650 males to 25,247 females of all ages, that is 125'36 
males for every 100 females; whereas in all civilised countries 
the females exceed the males. No doubt the profligacy of the 
women may in port account for their small fertility ; but their 
changed habits of life is a much more probable cause, and which 
will at the same time account for the increased mortality, 
especially of the children. The islands were visited by Cook in 
1779, by Vancouver in 1794, and often subsequently by whalers. 
In 1819 missionaries arrived, and found that idolatry bad been 
already abolished, and other changes efiected by the king. After 
this period there was a rapid change in almost all the habits of 
life of the natives, and they soon became *' the most civilised of 
*' the Padfio Islanders.” One of my informants, Mr. Coon, who 
was bom on the islands, remarks that the natives have undergone 
a greater change in their habits of life in the course of fifty years 
than Englishman daring a thousand years. From information 
received from Bishop Staley, it does not appear that the 
poorer classes have ever much changed their diet, although 
many new kinds of fruit have been introduced, and the sugar- 
cane is in universal nse. Owing, however, to their passion for 
imitating Europeans, they altered their manner of dressing at 
an early period, and the nse of alcoholic drinks became very 
generaL Although these changes appear inconsiderable, I can 
well believe, from what is known with respect to animals, that 
they might safBco to lessen the fertility of the natives.^ 

** Th* fongoiog •UtamtsU art bUad*,’ 1851, p. St77. Biucheii- 
Uktn ohltfly from tha following bargar la qnotad by Bonarlck, * Laat 
worka : ‘ Jirvaa’ Hiatory of tba of tba Taa m aalana,* 1870, p. 378. 
Hawaiian lalanda,’ 1843, p. 400-407. Biahop ia qnotad by Sir E. Balcbar, 
Cbcarar, * Lifa in tba Sandwich ‘Voyaga Koond lha World,' 184.t, 
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Lastly, Mr. M:acnamara states" that the low and degraded 
inhabitants of the Andaman Islands, on the eastern side of the 
Gulf of Bengal, are “ eminently susceptible to any change of 
“ climate : in fact, take them away from their island homes, and 
“ they are almost certain to die, and that independently of diet 
" or extraneous influences.” He further states that the inhabit- 
auts of the Valley of Nepdl, which is extremely hot in summer, 
and also the various hill-tribes of India, suffer from dysentery 
and fever when on the plsdns; and they die if they attempt to 
pass the whole year there. 

We thus see that many of the wilder races of man are apt to 
suffer much in health when subjected to changed conditions 
or habits of life, and not exclusively from being transported to 
a new climate. Mere alterations in habits, which do not appear 
injurious in themselves, seem to have this same effect ; and in 
several cases the children are particularly liable to suffer. It 
has often been said, as Mr. Macnamara remarks, that man can 
resist with impunity the greatest diversities of climate and other 
changes; but this is true only of the civilised races. Man in 
his wild condition seems to be in this respect almost as sus- 
ceptible as his nearest allies, the anthropoid apes, which have 
never yet survived long, when removed from their native 
country. 

Lessened fertility from changed conditions, as in the case of the 
Tasmanians, Maories, Sandwich Islanders, and apparently the 
Australians, is still more interesting than their liability to 
ill-health and death; for oven a slight degree of infertility, 
combined with those other causes which tod to check the 
increase of every population, would sooner or later lead to 
extinction. The diminution of fertility may be explained in 
some cases by the profligacy of the women (as until lately with 
the Tahitians), but Mr. Fenton has shewn that this explanation 
by no means snfSoes with the New Zealanders, nor does it with 
the Tasmanians. 

In the paper above quoted, Mr. Macnamara gives reasons for 
believing that the inhabitants of districts subject to malaria are 
apt to be sterile; but this cannot apply in several of the above 
cases. Some writers have suggested that the aborigines of 
islands have suffered in fertility and health from long continued 

of the above-nemed works. I have 
omitted the oenaaa for 1850, as 1 

" ‘The Indian Medical Gazette, 
Nov. 1, 1871, p. WO. 
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intap-breeding ; bnt in the above caaea infertility haa coincided 
too oloeely with the arrival of Europeans for na to admit this 
explanation. Nor have we at present any reason to believe 
that man is highly sensitive to the evil effects of inter-breeding, 
especially in areas so large as New Zealand, and the Sandwich 
arohipelago with its diversified stations. On the contrary, it is 
known that the present inhabitants of Norfolk Island are nearly 
all cousins or near relations, as are the Todas in India, and the 
inhabitants of some of the Western Islands of Scotland; and 
yet they seem not to have suffered in fertility.** 

A much more probable view is suggested by the analogy of 
the lower animals. The reproductive system can be shewn to be 
susceptible to an extraordinary degree (though why we know 
not) to changed conditions of life ; and this susceptibility leads 
both to beneficial and to evil results. A large collection of facts 
on this subject is given in chap, xviii. of voL ii of my ‘ Variation 
of Animals and Plants under Domestication,’ I can here give only 
the briefest abstract ; and every one interested in the subject 
may consult the above work. Very slight changes increase the 
health, vigour and fertility of most or all organic beings, 
whilst other changes are known to render a lat^ number of 
animals sterile. One of the most familiar cases, is that of tamed 
elephants not breeding in India; though they often breed in 
Ava, where the females are allowed to roam about the forests to 
some extent, and are thus placed under more natural conditions. 
The case of various American monkeys, both sexes of which 
have been kept for many years together in their own countries, 
and yet have very rarely or never bred, is a more apposite in- 
stance, because of their relationship to man. It is remarkable 
how slight a change in the conditions often induces sterility in a 
wild animal when captured ; and this is the more strange as all 
our domesticated animals have become more fertile than they 
were in a state of nature; and some of them can resist the 
most unnatural conditions with undiminished fertility.** Certain 
groups of animals are much more liable than others to be 
affected by captivity ; and generally all the species of the same 
group are affected in the same manner. Bnt sometimes a single 
species in a group is rendered sterile, whilst the others are not 
so ; on the other hand, a single species may retain its fertility 



** Os the eloH reUtionehip of the 
Norfolk leUsden, >ee Sir W. Deni- 
KOi, ‘Verietiee of Vic^Eegsl Ufe,’ 
»ol. L 1870, p. 410. For the Todee, 
eeo CoL lUrshall’e work, 1873, p. 
lie. Fur the Westers Islasde of 



Scotlesd, Dr. Mitchell, ‘ Gdisbsreh 
Medical Josrsel,’ March to June, 
1863. 
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see •Variation of AnitnaU ’ he.. 
vol. U. f. 111. 



The Complete Work of Charles Darwin Online 



190 



Tlie Descent of Man. 



Past L 



whilst most of the others fail to breed. The males and females 
of some species when confined, or when allowed to lire almost, 
bnt not quite free, in their native conntr;, never unite ; others 
thus circumstanced frequently unite bnt never produce offspring ; 
others again produce some o&pring, but fewer than in a state 
of nature ; and as bearing on the above cases of man, it is 
important to remark that the young are apt to be weak and 
sickly, or malformed, and to perish at an early age. 

Seeing how general is this law of the susceptibility of the 
reproductive system to changed conditions of life, and that it 
holds good with our nearest allies, the Quadmmana, I can 
liardly doubt that it applies to man in his primeval state. Hence 
if savages of any race are induced suddenly to change their 
habits of life, they become more or less sterile, and their young 
offspring suffer in health, in the same manner and from the same 
cause, as do the elephant and hunting-leopard in India, many 
monkeys in America, and a host of animals of all kinds, on removal 
from their natural conditions. 

We can see why it is that aborigines, who have long inha- 
bited islands, and who must have been long exposed to nearly 
uniform conditions, should be specially affected ^ any change 
in their habits, as seems to be the case. Civili^ races can 
certainly resist changes of all kinds far better than savages; 
and in this respect they resemble domesticated animals, for 
though the latter sometimes suffer in health (for instance 
European dogs in IndiaX yet they are rarely rendered sterile, 
though a few such instances have been recorded." The 
immunity of civilised races and domesticated animals is 
probably due to their having been subjected to a greater extent, 
and therefore having grown somewhat more accustomed, to 
diversified or varying conditions, than the majority of wild 
animals; and to their having formerly immigrated or been 
carried from country to country, and to different families or 
sub-races having inter-crossed. It appears that a cross with 
civilised races at once gives to an aboriginal race an immunity 
from the evil consequences of changed conditions. Thus the 
crossed offspring from the Tahitians and English, when settled 
in Pitcairn Island, increased so rapidly that the island was soon 
overstocked ; and in June 1856 they were removed to Norfolk 
Island. They then consisted of 60 married persons and 134 
children, making a total of 194. Here they likewise in- 
creased so rapidly, that although sixteen of them returned to Fit- 
calm Island in 1859, they numbered in January 1868, SOO souls: 

" * VarutioB of Aaimals,’ &C., toL IL, p 16. 
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the males and females being in exactly equal nnmbers. 'What a 
contrast does this case present with that of the Tasmanians ; 
the Norfolk Islanders incnated in only twelve and a half years 
from 194 to 800; whereas the Tasmanians dtcrtaud daring 
fifteen years from 120 to 46, of which latter nnmber only ten 
were children." 

So ag^ in the interval between the census of 1866 and 1872 
the natives of foil blood in the Sandwich Islands decreased by 
8081, whilst the half-castes, who are believed to be healthier, in- 
creased by 847 ; but I do not know whether the latter nnmber 
includes the ofispring from the half-castes, or only the half-castes 
of the first generation. 

The cases which I have here given all relate to aborigines, 
who have been snlgected to new conditions as the result of the 
immigration of civilised men. But sterility and ill-health would 
probably follow, if savages were compelled by any cause, such 
as the inroad of a conquering tribe, to desert their homes and 
to change their habits. It is an interesting circumstance that 
the chief check to wild animals becoming domesticated, which 
implies the power of their breeding freely when first captured, 
and one chief check to wild men, when brought into contact 
with civilisation, surviving to form a civilised race, is the same, 
namely, sterility &om changed conditions of Ufa 

Finally, although the gradual decrease and ultimate extinction 
of the races of man is a highly complex problem, depending on 
many causes which differ in different places and at different 
times ; it is the same problem as that presented by the extinc- 
tion of one of the higher animals— of the fossil horse, for in- 
stance, which disappeared from South America, soon afterwards 
to be replaced, writhin the same districts, by countless troops 
of the Spanish horse. The New Zealander seems conscious of 
this parallelism, for he compares his future fate with that of 
the native rat now almost exterminated by the European rat. 
Though the difficulty is great to our imagination, and really 
great, if we wish to ascertain the precise causes and their 
manner of action, it ought not to be so to our reason, as long as 
we keep steadily in mind that the increase of each species and 
each race is constantly checked in various ways ; so that if any 
new check, even a sUght one, be superadded, the race will siuely 
decrease in number; and decreasing numbers will sooner nr 
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later lead to extinction ; the end, in moat cases, being promptly 
dutormined by the inroads of conquering tribes. 



On the Formation (ff the Sacee tjf Man , — In some casee the 
atoaaing of distinct races has led to the formation of a new race. 
The singular fact that Europeans and Hindoos, who belong to 
the same Aryan stock, and speak a language fundamentally the 
same, differ widely in appearance, whilst Europeans differ but 
little from Jews, who belong to the Semitic stock, and speak 
quite another language, has been accounted for by Broca, *• 
through certain Aryan branches having been largely crossed 
by indigenous tribes during their wide diffusion. When two 
races in close contact cross, the first result is a heterogeneous 
mixture : thus Mr. Hunter, in describing the Santali or hill-tribes 
of India, says that hundred of imperceptible gradations may be 
traced “ from the black, squat tiibM of the mountains to the tall 
“ olive-coloured Brahman, with his intellectual brow, calm eyes, 
‘'and high but narrow head;" so that it is necessary in courts 
of justice to ask the witnesses whether they are Santalis or 
Hindoos." Whether a heterogeneous people, such as the inhabi- 
tants of some of the Polynesian islands, formed by the crossing 
of two distinct races, with few or no pure members left, would 
ever become homogeneous, is not known from direct evidence. 
Bnt as with our domesticate animals, a cross-breed can certainly 
be fixed and made uniform by careful selection" in the course of 
a few generations, we may infer that the free intercrossing of a 
heterogeneous mixture during a long descent would supply the 
place of selection, and overcome any tendency to reversion ; so 
that the crossed race would ultimately become homogeneous, 
though it might not partake in an equal degree of the characters 
of the two parent-races. 

Of all the differences between the races of man, the colour of 
the skin is the most conspicuous and one of the best marked. It 
was formerly thought that differences of this kind could be 
accounted for by long exposure to different climates; bnt 
Pallas first shew^ that this is not tenable, and he has since been 
followed by almost all anthropologists." This view has been 
rejected chiefly because the distribution of the variously 
coloured races, most of whom must have long inhabited their 



*• ‘On Anthropology,' traniln- 
lion * Anthropolog. ^riew,* Jnn. 
1868, & 38. 

" ‘The Annalii of Rnral BongnI,’ 
1868, p. 134. 

*' *Tho VarUtion of Anlmali and 
Planu undor Domoatlcation,' voL ii. 
p. 85. 



** Pallaa, * Aot. Acad. St. Potatiu 
bnrg,’ 1780, part iL p. 68. Ho wa;; 
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triiga aur Anthropologia,’ 1813. 
An axcallant lammary of the fri- 
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T with a complete immunity from the action of ( 
poisons, and from the attacks of certain pat 
Hence it occurred to mo, that negroes and other d^k 
might haye acquired their dark tints by the darker indi^ 
escaping from the deadly influence of the miasma of 
native countries, during a long series of generations. 

I afterwards found that this same idea had long ago 00 
to Dr. Wells." It has long been known that negroes, anc 
mulattocs, are almost completely exempt firom the yellow 
so deetmetiye in tropical America." They likewise escap 
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states that the negro roKiinonts locruited near the Soudan, and 
borrowed from the Viceroy of Egypt for the Mexican war, 
escaped the yellow-fever almost equally with the negroes origin- 
ally brought from various parts of Afhca and accustomed to the 
climate of the West Indies. That acclimatisation plays a part, 
is shown by the many cases in which negroes have become some- 
what liable to tropical fevers, after having resided for some time 
in a colder climate." The nature of the climate under which the 
white races have long resided, likewise has some influence on 
them; for during the fearful epidemic of yellow-fever in 
Demerara during 1837, Dr. Blair found that the death-rate of the 
immigrants was proportional to the latitude of the country 
whence they hod come. With the negro the immunity, as far as 
it is the result of acclimatisation, implies exposure during a 
prodigious length of time ; for the aborigines of tropical America 
who have resided there from time immemorial, are not exempt 
from yellow fever; and the Bev. H. B. Tnstram states, that 
there arc districts in Northern Africa which the native inbabit- 
ants are compelled annually to leave, though the negroes can 
remain with safety. 

That the immunity of the negro is in any degree correlated 
with the colour of his skin is a mere conjecture : it may be 
correlated with some di&renco in his blood, nervous system, or 
other tissues. Nevertheless, from the facts above allud^ to, and 
from some connection apparently existing between complexion 
and a tendency to consumption, the conjecture seemed to mo 
not improbable. Consequently I endeavoured, with but little 
success," to ascertain how far it holds good. The late Dr. 




© The Complete Work of Charles Darwin Online 



Chap. VII. 



TIte Formation of Races. 



Daniell, who had long lived on the West Coast of Africa, told mo 
that ho did not believe in any ench relation. He was himself 
nnusnally foir, and had withstood the climate in a wonderful 
manner. When he first arrived as a boy on the coast, an old and 
experienced n^ro chief predicted from his appearance that this 
would prove the case. Dr. Nicholson, of Antigua, after having 
attended to this subject, writes to me that he does not think that 
dark-oolonred Europeans escape the yellow-fever more than 
those that are light-coloured. Mr. J. M. Harris altogether 
denies that Europeans with dark hair withstand a hot climate 
better than other men : on the contrary, experience has taught 
him in making a selection of men for service on the coast of 
Africa, to choose those writh red hair." As far, therefore, as 
these slight indications go, there seems no foundation for the 
hypothesis, that blackness has resulted from the darker and 
darker individuals having survived better during long exposure 
to fever-generating miasma. 

Dr. Sharpe remarks," that a tropical sun, which bums and 
blisters a white skin, does not injure a black one at all ; and, as 
he adds, this is not due to habit in the individual, for children 
only six or eight months old are often carried about naked, and 
are not afiboted. I have been assured by a medical man, that 
some years ago during each summer, but not during the winter, 
his hands became marketl with light brown patches, like. 
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“ ‘ Anthropological Review,’ Jan, 
1866, p. xii. Dr. Sharpe also says, 
with respect to India (‘ Man a Spe- 
cial Creation,’ 1873, p. 118), that 
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although larger than fireddes, and that theeo patches were never 
affected by snn-bnming, wUlst the white ports of his skin 
have on several occasions been much inflamed and blistered. 
With the lower animals there is, also, a constitntional difference 
in liability to the action of the sun between those parts of the 
skin clothed with white hair and other parts.** Whether the 
saving of the skin from being thns bnmt is of snflScient impor- 
tance to account for a dark tint having been gradually acquired 
by man throngh natural selection, I am nnable to judge. !f it 
lie so, we should have to assume that the natives of tropical 
America have lived there for a much shorter time than the 
negroes in Africa, or the Papuans in the nonthem parts of the 
Malay archipelago, just as the lighter-coloured Hindoos have 
resided in India for a shorter time than the darker aborigines of 
the central and southern parts of the peninsula. 

Although with our present knowledge we eannot account for 
the differences of colonr in the races of man, throngh any 
advantage thns ^ned, or from the direct action of climate ; yet 
we must not quite ignore the latter agency, for there is good 
reason to believe that some inherited effect is thns produced.** 

Wo have seen in the second chapter that the conations of life 
affect the development of the bodily frame in a direct manner, 
and that the effects are transmitted. Thus, as is generally 
admitted, the European settlers in the United States undergo a 
sh'ght but extraordinarily rapid change of appearance. Their 
bodies and limbs become elongated; and I hear from Col. 
Bemys that during the late war in the United States, good 
evidence was afforded of this fact by the ridiculous appearance 
presented by the German regiments, when dressed in it^y-made 
clothes manufactured for the American market, and which were 
much too long for the men in every way. There is, also, a con- 
siderable body of evidence shewing that in the Southern States 
the house-slaves of the third generation present a markedly 
different appearance from the field-slaves.** 



** ‘ Variation of Aaimalt and 
Plaata nndar Domcatication,’ rol. li. 
pp. 386, 337. 

** Sat, for inatanca, Qaatrafagaa 
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If, however, we look to the races of man as distributed over 
the world, we must infer that their characteristic differences can- 
not bo acconnted for by the direct action of different conditions 
of life, oven after exposure to them for an enormous period of 
time. The Esquimaux live exclusively on animal food ; they are 
clothed in thick fur, and are exposed to intense cold and to 
prolonged darkness; yet they do not differ in any extreme 
degree from the inhabitants of Southern China, who live entirely 
on vegetable food, and are exposed almost naked to a hot, glaring 
climate. The unclothed Fuegians live on the marine produc- 
tions of their inhospitable shores; the Botocudos of Brazil 
wander about the hot forests of the interior and live chiefly on 
vegetable productions ; yet these tribes resemble each other so 
closely that the Pu^ans on board the " Beagle ” were mistaken 
by some Brazilians for Botocudos. The Botocudos again, as 
well as the other inhabitants of tropical America, are wholly 
<lifferent from the Negroes who inhabit the opposite shores of 
the Atlantic, are exirased to a nearly similar climate, and follow 
nearly the same habits of life. 

Nor can the differences between the races of man be accounted 
for by the inherited effects of the increased or decreased use of 
parts, except to a quite insignificant degree. Men who habitu- 
ally live in canoes, may have their legs somewhat strmted ; 
those who inhabit lofty regions may have their chests enlarged ; 
and those who constantly use certain sense-organs may have the 
cavities in which they are lodged somewhat increased in size, and 
their features consequently a little modified. With civilised 
nations, the reduced size of the jaws from lessened use — the 
liabitual play of different muscles serving to express different 
emotions — and the increased size of the brain from greater 
intellectnal activity, have together produced a considerable 
effect on their general appearance when compared with 
savages."’ Increased bodily stature, without any corresponding 
increase in the size of the brain, may (judging from &e pre- 
viously adduced case of rabbits), have given to some races an 
elongated skull of lie dolichocephalic type. 

Lastly, the little-understood principle of correlated develop- 
ment has sometimes come into action, as in the case of great 
muscular development and strongly projecting supra-orbital 
ridges. The colour of the skin and hair are plainly correlated, as 
is the texture of the hair with its colour in the Mandans of 
North America.*' The colour also of the skin, and the odonr 

" S«e Prof. Schuffhtueii, trnni- " Mr. Cstlin itates (‘ N. Aincri- 
lat. io ‘Anthropological Review,’ can Indiana,’ 3rd edit. 1842, voi. I, 
Oct. 1868, p. 429. p. 49) that in the whole trihe of 
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emitted l>]r it, are likewise in some manner connected. With the 
breeds of sheep the number of hairs within a given space and the 
number of the excretory pores are related." If we may judge 
from the analogy of onr domesticated animals, many modifica- 
tions of structure in man probably come nndor this principle of 
correlated development. 



Wo have now seen that the external characteristic differences 
between the races of man cannot be accounted for in a satisfac- 
tory manner by the direct action of the conditions of life, nor by 
the effects of the continued uso of parts, nor through the 
principle of correlation. We are therefore led to inijuire 
whether slight individual differences, to which man is emi- 
nently liable, may not have been preserved and augmented 
during a long series of generations through natural selection. 
But bore we are at once met by the objection that beneficial 
variations alone can bo thus preserved ; and as far as we arc 
enabled to judge, although always liable to err on this head, none 
of the differences between the races of man are of any direct or 
special service to him. The intellectual and moral or social 
faculties must of course be excepted from this remark. The great 
variability of all the external differences between the races of man, 
likewise indicates that they cannot bo of much importance ; for 
if important, they would long ago have been either fixed and 
preserved, or elimin ated. In this respect man resembles those 
forms, called by naturalists protean or polymorphic, which have 
remained extremely variable, owing, as it seems, to such varia- 
tions being of an indifferent nature, and to their having thus 
escaped the action of natural selection. 

Wo have thus far been bafBed in all onr attempts to account 
for the differences between the races of man ; but there remains 
one important agency, namely Sexual Selection, which appears to 
have acted powerfully on man, as on many other animals. I do 
not intend to assert that sexual selection will account for all the 
differences between the races. An unexplained residuum is loft, 
about which wo can only say, in onr ignorance, that as indivi- 
duals are continually bom with, for instance, beads a little 
rounder or narrower, and with noses a little longer or shorter, 
such slight differences might become fixed and uniform, if the 



th* Muilana, about oa* ia ten or 
twelvo of the memben, of all agea 
and both Mxaa, have bright silvery 
grey hair, which is hereditary. 

harsh as that of a hone's mane, 
whilst the hair of other oolonn is 



" On the odonr of the skin. 
Godson, ‘Snr I’Espbce,’ tom. ii. p. 
217. On the pores in the skin. 
Dr. WUckens, ‘Die Anfgaben der 
landwirth. Zootechnik,’ 1869, a. 7. 
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unknown agencies which induced them were to act in a more 
constant manner, aided by long-continued intercrossing. Such 
variations come under the provisional class, alluded to in our 
second chapter, which for the want of a better term are often 
called spontaneous. Nor do 1 pretend that the effects of sexual 
selection can be indicated with scientific precision ; but it can be 
shewn that it would bo an inexplicable fact if man hod not been 
modified by this agency, which appears to have acted powerfully 
on' innumerable animals. It can further be shewn that the 
differences between the races of man, as in colour, hairiness, 
form of features, &c., are of a kind which might have been 
expected to come under the influence of sexual selection. Butin 
ot^r to treat this subject properly, I have found it necessary to 
pass the whole animal kingdom in review. I have therefore 
devoted to it the Second Part of this work. At the close I shall 
return to man, and, after attempting to shew how far he has 
been modified through sexual selection, will give a brief summary 
of the chapters in this First Part. 



Non os THE Besehblaeces ahu DnrrsBEHcss m the Btbcctcbe 

AMD THE DeVELOPUEMT OP THE BbAIM IN MaN AND APXS. Bv 

PaoPEssoB Huxley, F.B.S. 

The controversy respecting the nature and the extent of the differ- 
ences in the structure of the brain in man and the apes, which arose 
some fifteen years ago, has not yet come to an end, though the subject 
matter of the dispute is, at present, totally different from what it was 
formerly. It was originally asserted aud re-nsserted, with singular 
pertinadty, that the brain of all the apes, even the highest, differs from 
that of man, in the absence of such conspicuous structures as the 
posterior lobes of the cerebral hemispheres, with the posterior cornu of 
the lateral ventricle and the kippueamptu minor, coutained in these 
lobes, which are so obvious in man. 

But tho truth that the three structures in question are as well deve- 
loped in apes’ as in human brains, or even better ; and that it is character- 
istic of all tho Primain (if we exclude the Lemurs) to have these parts 
well developed, stands at present on as secure a basis as any proportion 
in compamtive anatomy. Moreover, it is admitted by every one of the 
long smies of anatomists who, of late years, have paid special attention to 
tho arrangement of tho complicated sulci and ^ri which appear upon 
the surface of the cerebral nemisphcrcs in man and tho higher apes, 
that they are disposed after the very same pattern in him, as in them. 
Every principal gyrus and snlcua of a chimpanzee’s brain is clearly 
reprcrontid in that of a man, so that tho terminology which applies to 
the one answers for tho other. On this point there is no difference of 
opinion. Some years since. Professor Bischoff published a memuir ’• on 
the oerebrul convolutions of man and apes; and as the purpose of 
my learned colleague was certainly nut to diminish the valao of the 



** ‘Die Gresshiiu-Windangen des Menschen;’ ‘ Abbandlnngen der E. 
Daysrischec Akidemie,’ Bd. x., 1868. 
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lUfieiODceg between apes and men in this rospeot, I am glad to make a 
citation from him. 

“ That the apes, nnd especiall; the omng, chimpanzee and gorilla, 
“ come very close to man in their organisation, much nearer than to any 
“ other animal, is a well known fact, disputed by nobody. Looking at 
“ the matter from the point of view of organisation alone, noone probably 
“ would over have duputed the view of Linnaeus, that man should M 
“ placed, merely os a p^liax s^ies, at the head of the nuunmalia and ot 
** those apes. Iwth shew, in all their organs, so close an affinity, that tho 
“ most exact anatomic^ investigation is ne^ed in order to demonstrate 
'* those differenoes which really exist. 8o it is with tho brains. The 
“ brains of man, the orang, tho chimpanzee, tho gorilla, in spite of all 
“ the important differences which they preiamt, oome -nr] close to one 
“ another ’ (L c. p. 101). 

There remains, then, no dispute as to tho resemblance in fundamental 
chanMters, between the ape's brain and man’s; nor any as to the won- 
derfully close similarity between the chimpanzee, orang and man, in 
oven ^ details of the arrangement of the gyri and sulci of the cerebral 
hemispheres. Nor, turning to the differences between the brains oi 
the highest apes and that of man, is there any serious question as U’ 
the nature and exhmt of these differenoes. It is admitted that the man’s 
cerebral hemispheres ate absolutely and relatively larger than those of 
the orang and chimpanzee ; that his frontal lobes are less excavated by 
the upward protmsiun of tho roof of the orbits ; that his gyri and sulci 
arc, as a rule, less symmetrically dUposed, and present a mmter number 
of secondary plications. And it is admitted that, as a rule, in man, tho 
temporo-ocoipitid or “external perpendicular ’’fissure, which is usually 
so strongly marked a feature of the ape's brain Is but fidutly marked. 
Dut it is also clear, that none of these differences constitutes a sharp 
demarcation between the man’s aud tho ape’s brain. In respect to the 
external perpendicular fissure of Gratiolot, in the human brain, for 
instance, Rofessor Turner remarks:" 

“ In some brains it appears simply as an indentation of tho margin ot 
" tho hemisphere, but, in others, it extends for some distance more or less 
" transverse^ outwaros. I saw it in the right hemisphere of a female 
- brain pass more than two inches outwards ; nod in another ^lecimon. 
*• rdse the right hemisphere, it proceeded for four-tenlhs of oninch ont- 
“ wards, and thou extended downward^ as far os the lower mar^n of the 
“ outer surface of the hemisphere. The imperfect definition of this fissure 
“ in the majority of human brains, as compared with its rcmarkablo dis- 
“ tiuotness in the brain of most Quadrumana, isowing to the presence in 
•• the former, of certain superfid^, well marked, secondary convolutions 
“ which bridge it qverand connect the parietal with the oocipi^ lobe. 
•• The closer the first of these bridging gyri lies to tho longitudinal 
“ fissure, the shorter is the external porieto-oocipital fissure." (L c. p. 12.) 

The obliteration of the external perpendicular fissure of Oratiolet, 
therefore, is not a constant character of the human brain. On the othei 
han^ its full development is not a constant character of the higher 
ape’s brain. For, in tho chimpanzee, the more or less extensiTe oblitera- 
tion of the external perpendicular sulcus by “ bridging convolutions,” on 
one side or tho other, has been noted over and over again by Prof 



" ‘Coeveltttions of the Hainan Cerebrum Topographically Considered 

1866, p. 12. 
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BoUeston, Mr. Marshall, H. Broca and Professor Tomer. 



“ prove, that the generalisation which Gratiolet hu attempted to draw of 

the complete absence of the first connecting convolntion and the 
“ concealment of the second, as essentially charaoteristic features in the 
“ brain of this animal, is by no means nniversally applicable. In only one 
“ specimen did the brain, in these particulars, follow the law which 
“ Gratiolet has expressed. As regards the presence of the superior bridg- 
•• inn oonvolution, I am inclined to think that it has existed m one bemi- 
“ sphere, at least, m a majority of the brairu of this animal which have, op 
" to this time, b^ figured or described. The superficial position of the 
“ second bridging oonvolution is evidently less frmnent, and has os yet, 

I believejOtuy been seen in the brain (A) recorded in this communi- 
“ cation. The asymmetrical arrangement in tho oonvolutioru of tho 
*• two hemispheres, which previous observers have referred to in their 
“ dcscriptioiu is aim well illnstrsted in these specimens." (pp. 8, 9.) 

Even were the presence of the temporo-ocoipital, or exterrud per- 
pendicalar, sulcus a mark of distinction between the higher apes and 
man, the value of such a distinctive character would be render^ very 
doubtful by the structure of the brain in tho Platyrhino apes. In fact 
while the temporo-occipital is one of tho most constant of sulci in 
tho Oatu-hine, or Old World, apes, it is never very strongly developed 
in tho New World apes; it is absent in the smaller Platyrhmi; 
mdimentory in Pilheeia and more or less obliterated by bridging 
convolutions in Alele$. 

A character which is thus variable within the limits of a single group 
can have no great taxoiiomio value. 

It is further established, that the dejpeeof as^metry of the convolu- 
tion of tho two sides in the huirun brain is snbjMt to much individual 
variation ; and that, in those individurds of the Bushman race who have 
been examined, the g^ and sulci of tho two bendspberes ore oonsidet- 
ably less complicate and more symmetrical than in tho European 
brain, while, in some individuals or the chimpanzee, their complexity 
and asymmetry become notable. This is particularly tire case in the 
brain of a young male chimpanzee figured by M. Broca. (‘ L'ordro 
dcs Primatei^’ p. 165, fig. 11.) 



Agun, as respects the question of absoluto size, it is established th 
tho diflorcnco between the largest tmd the small v . 

brahi is greater than tho diflerenee between t 



it healthy human 



in brain and the largest chimpanzee's or orang’s brain. 

Hcceover, there is one circ um sta n ce in which the orang’sand chim- 
panzee’s bmms resemble man's, but in which they differ from tire lower 



apes, and that is the preseuce o 
Cfnomorplui having but one. 

In view of these facts I do not hesitate in this year 1874, to repeat 
and insist upon the proposition which I enuuciated in 1863.” 

"So far as cerebral structure goes, therefore, it is clear that miui 



Notes mors sspecislly on tho 
bridging convolutions in us Brain 
of tns Chimpsnies, ‘ Procssdings of 
las Royal &>cisty of Edinburgh,’ 
1865-6. 



’• Flowsr ‘On tho Anatomy of 
PWiMia ifoaocAus,’ ‘Proceedings of 
the Zoological Society,’ 1862. 

‘ Man’s Place in Nstnre,’ |>. 103. 
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diffiirs loss from tho obimcauzee or the oianR, than tliase do ereu 
from the monkeys, and tnat the difference between the brain of the 
“ chimpanzee and of man is almost insignificant, when compared with 
“ that between the chimpanzee brain and that of a Lemur.” 

In the paper to which I bare referred, Frofossor Buchoff does not 
deny the second pert of this sUtement, but ho first makes the irrelerant 
remark that it is not wonderfol if the brains of an onng and a Lemnr 
nre very different ; and secondly, goes on to assert that, “ If we snroes- 
“ sively compare the brain of a man with that of an orang ; the brain of 
“ this with tW of a ohimpuizoo ; of this srith t^t of a gorilla, and so 
‘•on of a IlyUbab*, SemnopUhaau, Cifnocephahu, CercopiOeeui, Macaau, 
CebuM, CalUihrix, Lemur, Slenopt, BapiUe, we shall not meet with a 
” greater, or eren as great a, break in the degree of devebpment of the 
” oonsolntion^ as wo find between the bruin of a man and that of an 
“ orang or chimpanzee.” 

To which 1 reply, firstly, that whether this assertion be tmo 
or false, it has nothing whatever to do with tho proposition enunciated 
in ‘Man's Place in Nature,’ which refers not to the development of the 
convolutions alone, but to the structnre of the wboie brain. If Professor 
Bisohoff had t^en tho trouble to refer to p. 96 of tho work be critioises, 
in fact, he would have found the following passage : •' And it is a 
“ remarkable cirenmstanoe that though, so far as our present know* 
“ lodge extends, there ie one true structural break in the series of forms 
“of Simian brains, this hiatus does not lie between man and tho 
“ manlike apes, but between the lower and the lowest Simians, or in 
“ other words, between the Old and New World apes and monkeys and 
“ tho Lemurs. Every Lemur which has vet been examined, in fact, 
“ has its oerebellum partially visiblo from aoove ; and its posterior lobe, 
“ with the contained posterior oomu and hippooampiu minor, more or 
“leas rudimentary. Every marmoset, American monkey. Old World 
“ monkey, baboon, or manlike ape, on the contrary, has its ccrebellnm 
“ entirely hidden, posteriorly, by the cerebral lobes, and possesses a 
“ hirge posterior oomu with a well-developed bippoesrnpus minor.” 

statement was a striotly accurate account of what was known 
when it was made; and it d^ not appear to me to be more than 
apparently weaken^ by the subsequent discovery of the relatively 
small development of the posterior lobes in the Siamang and in the 
Howling monkey. Notwithstanding tho exceptional brevity of tho 
iKMtorior lobes in these two species, no one will pretend that their 
brains, in the slightest degree, approach those of tho Lemurs. And 
if, instead of putting JIapah out of its natural place, as Professor 
Bischoff most uuaocountably does, we write the series of animals 
be has chosen to mention as follows: Homo, Pitheom, TroglodyUe, 
HyUbatee, BemnopUkmu, Cynoeephalw), CeroopUheeue, Maeamu, Cibue, 
CaUiOir^ Hap^, Lemur, Stenope, I venture to reaffirm that tho 
great bre^ in this series lies between Hapale and Lemur, and that 
this break is oonsideiably greater than tliat between any other two 
terms of that aeries. Professor Bischoff ignores tho foot that long 
before be wrote, Gratiolet had suggested tho separation of the Lemurs 
from the other Primalee on tho very ground of the difference in their 
cerebral characters ; and that Professor Flower had made tho following 
ubserv’utions in the course of his description of the brain of tho Javan 



’* ‘Transactioos of the Zoological Society,’ vol. v. 1862. 
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“ And it is espeoinlly romsrksblo that, in the development of the 
“ posterior lobes, there is no approximation to the Lemnrine, short 
“ hemisphored, bmin, in those monkeys which ere oommonly supposed 
" to apprtiecli this family in other resets, vis., the lower membors ot 
“ the Flatyrhino group." 

80 br as the structure of the adult brain is concerned, then, the very 
coDsiderablo additions to our knowled^ which have been made by the 
researches of so many investigators, during the post ten years, fully 
justify the statement which I mode in IbGS. But it has been said 
tlmt, admitting the similarity between the adult brains of man and 
apes, they are nevertheless, in reality, widely iliffercnt, beeanse they 
exhibit fundamental differences in the mode of their develr^ment. No 
one would be more ready than I to admit the force of this arprment, if 
such fnndamental differences of development really exist. But I deny 
that they do exist. On the eontrary, there is a fundamental agree- 
ment in the development of the brain in men and apes. 

Oratiolet originated the statement that there is a fimdamental 
differenoe in the development of the brains of apes and that of man — 
consisting in this; thai in the apes, the sulci which first make their 
appearance are situated on the posterior region of the cerebral hemi- 
spheres, while, in the human fastns, the sulci first become visible on the 
frontal lobes.'* 

This general statement is based upon two observations, the one of a 
Gibbon almost ready to bo born, in which the posterior gyri were “ well 
“ developed,’’ while those of the &ontal lobes were ** hardly indicated "" 

c. p. SO}, and the other of a human foetus at the 22nd or 23rd week 
of uteroge^tion, in which Gratiolet notes that the insula was nn- 
oovered, nut that nevertheless “ des irKisures s^ment le bbe anKrieru', 
“ nne scissure pen profonde indique la separation dn lobe occipital, tres- 



” “ Ches tons las singes, les plis 
“ post<riears se d^veloppent les pre- 
“ miers ; les plis anUrienrs se 
" d<veloppent plus tard, aussi la 
“ verthbre occipitale et la pariitale 
"tont-elles relativement trts-gTandes 
“ chez le foetus. L’Homme prdsente 
“ nne exception remarqnable quant 
“ 1 1 ’dpoque de rnpparition des plis 
“ frontsui, qui sent les premiers 
“ indiqnds ; nuis le ddveloppement 
“ gindral du lobe frontal, envisagd 
“leulement par rapport i son 
“ Tolomc, suit les mdmes lois que dans 
“les singes;" Gratiolet, ‘Mdmoire 
sur les plis edrdbraox de raomcie 
et des Primates,' p. 39, Tab, iv. 
fig. 3. 

" Gn 

39) : “ Dans la foetus do 
“ fas plis edrdbraux posUrieurs sont 
“ bien ddveloppds, tandis que les 
“ plis du lobe frontal sont i peine 
“ inJlqnds." The figure, however 
Iv. fig. 3), shews the fissure of 



Rolando, and one of the ftcntal 
sulci, plainly enough. Nevertheless, 
H. Alii, in his ‘Notice sur les 
travanx anthropologiqnes de Gratio- 
let ’ (M<m. da la SocidW d'Anthro- 
pologie de Paris,’ 1868, page 32.X 
writes thus : “ Gratiolet a eu ontre 
“ les mains le cerveau d’on foetus de 
“ Gibbon, singe dminemment su- 
“ pdrieur, et tellement rapprochd de 
“ I’orang, quo des natnralistes trbs- 
“ compdtents Pont rangd parmi les 
“ antbropoides. M. Huxley, par ex- 
“ ample, n*bdtite pas sur ce point. 
“ Eh bien, e’est sur le cerveau d’un 
“ fstus de Gibbon qua Gratioiet a 
“ vn Its ctrcomohitibas du Mt Itm- 
" poro-tjM)oidal dijli <Uvetoppce$ 
“ lor»qtCUn'aistmtp(Utneor«ib/ili$ 
“ sur U lobe frontaL II dtait dono 
“ bien autorisd A dire que, chez 
“ Phomme les circoavolntions appa- 
“ raissent d’a en «, tandis que ches 
“ les singes alias se ddveloppant 
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“ nidoit, d'uUeuni d;* cette ^poqoe. Le rests de la surfue cdrelmdc 
“ e«t encore absoloaent lisae." 

Three views of thU brain are given in Plate II. figs, 1, 2, 3, of the 
work cited, shewing the upper, lateral and inferinr views it the lienri- 
spheres, bnt not the inner view. It is worthy of rxite that the figure 
by no means bears out Orstiolet's description, inasmuch as the fissure 
(unterotemporal) on the posterior hrUf of the fisoe of the hemisphere, is 
more marked than any of those vaguely indicated in thu anterior half. 
If the figure is correct it in no way justifies Gratiolet’s conclusion : 
“ n V a done entre ces oerveanx fthcse of a Callithrix and of a Gibbon] et 
“ oalni do foetus bnmain nne diflerenoe fbndamentaL Chexodoi-ci,laag- 
“ temps avant qoe lea pile temporaux apparaissent, les plis frootaox 
“ sssaifsiit d’exister." 

Since Gratiolet's time, however, the development of the gyri and 
sulei of the brain has been made the subject of renewed investigation 
by Sobmidt, Biscboti; Pansob,’* and more particularly by Ecker," whose 
work is not only the latest, Imt by far tno most complete, memoir on 
the snlnect 

The final results of their inquiries rray be summed up as follows 

1. In the human foetus, the sylvian fissure is formed in the course of 
the third month of ntero^tation. In this, and in the fourth month, 
the cerebral bemispbera are smooth and rounded (with the exception 
of the sylvian depressionX and they project backwards tar beyond the 
cerebellum. 

2. The sulci, properly so called, begin to appear in the interval 
between the end of the fourth and the Iwginning of the sixth month of 
foetal life, but Ecker is careful to point out that, not only the time, bnt 
the order, of their appearance is subject to ooosiderule individual 
variation. In no ease, however, are either the frontal or the temporal 
anld the earliest 

The first wbioh appears, in fact, lies on the inner fiice of the bemi- 
spbere (whence doubtless Oratiolet, who does not seem to have examined 
that film in his footns, overlooked it), and is either the internal perpen- 
dicnlar (ocdpito-parietalX or the calcarine sulcus, these two being close 
together and eventually running into one another. As a nde tho 
ocaipito-parietal is the eariier of the two. 

8. At the latter part of this period, another sulcus, the “ posterio, 
parietal," or " Fissure of Bobndo " is developed, and it is followed, in 
the course of the sixth month, by the other mincipal sulei of the 
frontal, parietal, temporal and oodpital loboa There is, however, no 
clear evidence that one of these constantly appears before the otiui : 
and it is remarkable that, in the brain at the period described and 
figur^ by Eckar (1. a p. 212-13, Tat II. figa 1, 2, 3, 4X the antero- 
tomporal sulcns (teimnparaOeh) so characteristic of the ape's brain, 
IS ns well, if not better developed than the fissure of Uolando, and is 
much more marked than the proper frontal sulci. 

Taking the facts as they now stand, it appears to me that the order 
of the appearance of the snld and gyii in tne foetal human brain is in 
perfect Wmeny with the general doctrine of evolntion, and with the 

’* * Uebsr dls typiseke Anordaung ’* ‘ Zor Eotwicktlungs Oeschichu 
dsr Forcben and Wiadnngta suf dm Furchsn and Wiaduagea der 
dea GrosshirafHsniisp_lrsa das Oroashira-Hsmiipharaa im Fatns 
Haasehaa aad dar Afiaa.’ * Archiv das Maaschea.’ ‘ Arckiv fOr Aatkro- 
far Aatkropolofia,’ ill., 1868. pologis,’ iU., 1888. 
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Tiow that man hu been evolved from some ape- like form ; thongh there 
iiin be no doubt that that form vae, in many lespeote, different from 
any member of the Primalet now living. 

Von Baer taught ue, half a century ago, that, in the ooune of their 
development, allied animals put on, at first, the characters of the greater 
groups to which they belong, and, by denees, assume those which restrict 
them within the limits of their family, genus, and speoies ; and he 
proved, at the same time, that no developmental stage of a higher 
uiiimal is preoisely similar to the adult condition of any lower animal. 
It is quite correct to say that a frog passes through the condition of a 
fish, inasmuch as at one period of its life the tadpole has all the cha- 
racters of a fish, and, if it went no further, would hove to be grouped 
among fishes. But it is equally true that a tadpole is very dificrent 
from any known fish. 

In like manner, the bruin of a human foetus, at the fifth month, may 
correctly be said to be, not only the brain of an ape, but that of an 
Arctopithecino or marmoset-like ape ; for its hemispheres, with their 
great posterior lobster, and with no sulci but the sylvian and the 
calcarine, present the characteristics found only in the group of the 
Arctopilheeine Primata. But it is equally true, as Gratiolet remarks, 
that, in its widely open sylvian fissure, it differs from the brain of any 
actual marmoset. No doubt it would te much more similar to the brain 
of an advanced foetus of a marmceet. But we know nothing wbateyer 
of the development of the brain in the marmosets. In the Platyrhini 
proper, tho only observation with which I am acquainted is duo to 
Psnsch, who found in the brain of a feeta] CMms Apella, in addition to 
the sylvian fissnra and the deep calearine fissnre, only a very shallow 
anterotemporol fissnre (leiuare parallels of Gratiolet.) 

Now this fact, taken together with the ciicumstanoe that the antero- 
tcmporol snlcns is present in such Platyrhini as the Saimiri, which 
present mere traces of snlci on the anterior half of the exterior of the 
cerebral hemispheres, or none at all, undoubtedly, so far as it goes, 
affords fair evidence in favour of Gratiolet’s hypothesis, that the 
Interior snld appear before the anterior, in the brains of tho 
Platyritini. But, it by no means follows, that the rule which may hold 
good for tho Platyrhind extends to the CatarMni. We have no in- 
formation whatever respecting tho development of tho brain in tho 
Cyuamorpha; and, as regards the AnthropomorpUa, nothing but tho 
account of tho brain of the Gibbon, near birth, already referred to. 
At the present moment, there is not a shadow of evidence to shew 
that the sulci of a chim^nzee’s, or orang’s, brain do not appear in the 
some order as a man's. 

Gmtiolct opens his preface vrith tho aphorism. “ n est dangereux 
** dans les sciences de conelure trap vito.” 1 fear he mnst have for- 
gotten this sonnd maxim by tho time he had reached the discussion of 
the differences between men and apes, in the body of his work. Nc 
doubt, the excellent author of one of the most remarkable contributions 
to the just understanding of tho mammalian brain which has ever been 
made, would have been tho first to admit the insufficiency of his data 
had he lived to profit by the advance of inquiry. The misfortune is 
that his oonoliuiona have been employed by persons incompetent to 
appreciate their foundation, as arguments in favour of obscurantism.** 



** For example, IiLPAbb^Lecomte winisme et I’origise de THomme. 
in his terrible pamphlet ‘Le Dar- 1873, 
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Bnt it is important to remark that, whether Uratiolnt was right or 
wrong in his hypothesis respecting the relative order of appearanoo of 
the temporal and frontal sulci, tee fact remains : that, btfore either 
temposaf or fVontal sulci, appear, the fmtal brain of man presents 
characters which are found only in the lowest group of tee Primat»$ 
(leaving ont the Lemurs) ; and that this is exactly what we should 
expect to be the case, if man has resulted from the gradual modiflea- 
tion of tee some form os that from which the other FrimaU* have 



© The Complete Work of Charles Darwin Online 



( 207 ) 



Part II. 

SEXUAL SELECTION. 



CHAPTER VUL 
Pbq!cifl£8 op Skxual Silbciiox. 

ScGOBdarj <«xaal character*— Seznal (election— Uanner of actios — Ex- 
ceai of malei — Poljrgam^ — The male alone nnerallj modlBed through 
sexual selection — Kagemew of the male — Variahilitf of the male — 
Choice exerted b]r the female — Seiual compared with natural selection 
— ^Inheritance, at corresponding periods of life, at corresponding seasons 
of the pear, and as limited hp sex— Relations between the sereral forms 
of inheritance — Causes whp one sex and the ponng are not modified 
throng!^ sexual selection — Supplement on the proportional numben of 
the two sexes throughout the animal kingdom — The proportion of the 
sexes in relation to natural selection. 

With animals which have their sexes separated, the males 
necessarily differ from the females in their organs of reproduction ; 
and these are the primary sexual characters. But the sexes 
often differ in what Hunter has called secondary sexual charac- 
ters, which are not directly connected with the act of reproduc- 
tion ; for instance, the male possesses certain organs of sense or 
looc^tion, of which the female is quite destitute, or has them 
more highly-developed, in order that he may readily find or 
reach her ; or again the male lias special organs of prehension for 
holding her securely. Those latter organs, of infinitely diversified 
kinds, graduate into those which are commonly ranked as 
primary, and in some cases can hardly be distin^shed from 
them ; we see instances of this in the complex appendages at the 
apex of the abdomen in mole insects. Unless iMeed we confine 
the term “ primary ” to the reproductive glands, it is scarcely 
possiblo to decide which ought to be called primary and which 
secondary. 

The female often differs from the male in having organs for the 
nourishment or protection of her young, such as the mammary 



i;:) The Complete Work of Charles Darwin Online 



TIu Descent of Man. 



Part II. 



glands of mammals, and the abdominal sacks of tho marsupials. 
In some few cases also the male possesses similar organs, which 
are wanting in the female, snch as the receptacles for the 
ova in certain male fishes, and those temporarily developed in 
certain male &ogs. The females of most are provided with 
a special apparatus for collecting and carrying poUen, and their 
ovipositor is modified into a sting for tho defence of the larvto 
and the commnnity. Many similar cases could be given, bnt 
they do not here concern us. There are, however, other sexual 
difierences quite unconnected with the primary reproductive 
organs, and it with is these that we are more especially concerned 
—snch as the greater sixe, strength, and pugnacity of the male, 
his weapons of ofCence or means of defence against rivals, his 
gaudy colouring and various ornaments, his power of song, and 
other snch characters. 

Besides tho primary and secondary sexual differences, snch as 
the foregoing, tho males and females of some animals differ in 
structures related to different habits of life, and not at all, or 
only indirectly, to the reproductive functions. Thus tho females 
of certain flics (Cnlici^ and Tabanidm) are blood-suckers, 
whilst tho males, living on flowers, havo months destitute of 
mandibles.* Tho males of certain moths and of some crustaceans 
(e.y. Tanais) have imperfect, closed mouths, and cannot feed. 
The oomplemental males of certain Cirripedes live like epiphytic 
plants cither on the female or the hermaphrodite form, and arc 
destitute of a mouth and of prehensile limbs. In these cases it is 
the male which has been m(^fied, and has lost certain important 
organs, which tho females possess. In other cases it is the female 
which has lost such parts ; for instance, the female glow-worm is 
destitute of win^, as also are many female moths, some of which 
never leave their cocoons. Many female parasitic crustaceans 
Imve lost their natatory legs. In some weevil-beetles (Curcu- 
lionids) there is a great difference between tho male and female 
in the length of the rostrum or snout ; * but the meaning of this 
and of many analogous differences, is not at all understood. 
Differences of structure between tho two sexes in relation to 
different habits of life are generally confined to the lower 
animals ; bnt with some few birds the beak of tho male differs 
from that of the fenuUe. In the Huia of New Zealand the 
difference is wonderfully great, and wo hear from Dr. Buller* 

* Wtstwood, ‘ Modtni CUw. of * KirW and Spence, * Introdoc- 
loMOtc,’ Tol. it 1840, p. 541. For tion to Entomology,’ vol. iii. 1828, 
tho eUtement about Tanaia, men- p. 309. 

tioned below, I am indebted to Friti * ‘ Birda of New Zealand,’ 1872 , 
Muller. p. 66. 
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that tho male tuea his strong beak in chiselling the lame of 
insects oat of decayed wood, whilst the female probes the softer 
parts with her for longer, mneh enrrod and pliant beak : and 
thns they mntnally aid each other. In most cases, differences of 
stmetnre between the sexes are more or less directly connected 
with the propegntion of tho spociM : thus a female, which has to 
nourish a multitude of ora, requires more food than tho male, 
and consequently requires special means for procuring it. A male 
animal, which lives for a very short time, might lose its organs 
for procuring food through disuse, without detriment ; but he 
would retain his locomotive organs in a perfect state, so that 
ho might reach the female, llus female, on the other hand, 
might safely lose her organs for flying, swimming, or walking, 
if she gradually acquired habits which rendered such powers 
useless. 

We are, however, hero concemcd only with sexual selection. 
This depmids on the advantage which certain individnals have 
over others of tho same sex and species solely in respect of 
reproduction. When, as in the cases above mentioned, the two 
sexes differ in structure in relation to different habits of life, 
they have no doubt been modified through natural selection, and 
by inheritance limited to one and tho some sex. So again tho 
primary sexual organa, and those for nourishing or protecting the 
young, come under the same influence ; for those individnals which 
generated or nourished their offopring best, would leave, tceirrit 
fartbtu, the greatest number to inherit their superiority ; whilst 
those which generated or nourished their offspring badly, would 
leave but few to inherit their weaker powers. As the male has to 
find the female, he requires organs of sense and locomotion, but 
if these organs are necessary for the other purposes of life, as is 
generally the case, they will have been developed through 
natural selection. When the male has found tho female, 
sometimes absolutely requires prehensile organs to hold her; 
thus Dr. Wallace informs me that the males of certain moths 
cannot unite with the females if their tarsi or feet are broken. 
Tho males of many oceanic crustaceans, when adult, have their 
legs and antenna modified in an extraordinary manner for tho 
prehension of tho female ; hence we may suspect that it is be- 
cause these animals are washed about by the waves of tho 
open sea, that they require these organs in order to propagate 
tl^ Idiid, and if so, their development has been the result of 
ordinary or natural selection. Some animals extremely low in 
the scale have been modified for this some purpose; thus tho 
males of certain parasitio worms, when fully grown, have the 
lower surface of the terminal part of their bodies roughened 
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structure, not 
for existence, 



like a rasp, and with this they coil round ai 
the females.* 

When the two sexes follow exactly the same habits of life, and 
the male has the sensory or locomotive organs more highly 
developed than those of the female, it may be that the perfection 
of these is indispensable to the male for finding the female ; but 
in the vast majority of cases, they serve only to give one male 
an advantage over another, for with sufficient time, the lees well- 
endowed males would succeed in pairing with the females; and 
judging from the structure of the female, they would be in all 
ly well adapted for their ordinary habits of 
sscs the males have acquired their present 
icing better fitted to survive in the struggle 
im having gained an advantage over other 
ing transmitted this advantage to their male 
ofispKng alone, sexual selection must here have come into action. 
It was the importance of this distinction which led me to 
designate this form of selection as Sexual Selection. So again, 
if the chief service rendered to the male by his prehensile organs 
is to prevent the escape of the female before the arrival of other 
males, or when assaulted by them, these organs will have been 
perfected through sexual selection, that is by the advantage 
acquired by certain individuals over their rivals. But in most 
cases of this kind it is impossible to distinguish between the 
effects of natural and sexual selection. Whole chapters could 
be filled with details on the differences between the sexes in their 
sensory, locomotive, and prehensile organs. As, however, these 
structures are not more interesting than others adapted for the 
ordinary purposes of life I shall pass them over almost entirely, 
giving only a few instances under each class. 

There are many other structures and instincts which must 
have been developed through sexual selection— such as the 
weapons of offence and the means of defence of the males for 
fighting with and driving away their rivals— their courage and 
pugnacity — their various ornaments — their contrivances for pro- 




© The Complete Work of Charles Darwin Online 



CnAi'. viir. 



Sexual Selection. 



21 



ducing Tocal or instmmontal ninsio— and their glands for 
emitting odours, most of those latter structures serving only to 
allure or excite the female. It is clear that these cbaractcn are 
the result of sexual and not of ordinary selection, since unarmed, 
unomamented, or unattractive males would succeed equally well 
in the battle for life and in leaving a numerous progeny, but for 
the presence of better endowed males. We may infer that this 
would be the case, because the females, which are unarmed and 
unomamented, are able to survive and procreate their kind. 
Second^ sexual characters of the kind just referred to, will bo 
fully discussed in the following chapters, as being in many 
respects interesting, but especially as depending on the will, 
choice, and rivalry of the individuals ot either sex. When we 
behold two males fighting for the possession of the female, or 
several male birds displaying their gorgeous plumage, and per- 
forming strange antics before an assembled body of females, we 
cannot doubt that, though led by instinct, they ^ow what they 
are about, and consciously exert their mental and bodily powers. 

Just as man can improve the breed of his game-cocks by the 
selection of those birds which are victorious in the cockpit, so it 
appears that the strongest and most vigorous males, or those 
provided with the best weapons, have prevailed under nature, 
and have led to the improvement of the natural breed or species. 
A slight d^ree of variability leading to some advantage, how- 
ever Blight, in reiterated deadly contests would suffice for the 
work of sexual selection; and it is certain that secondary sexual 
characters are eminently variable. Just as man can give beauty, 
according to his standard of taste, to his male poultry, or more 
strictly can modify the beauty originally acquit^ by the parent 
spedee, can give to the Sebright bantam a new and eluant 
plumage, an erect and peculiar carriage — so it appears that 
female birds in a state of nature, have by a long selection of the 
more attractive males, added to their beauty or other attractive 
qualities. No doubt this implies powers of discrimination and 
taste on the port of the female which will at first appear 
extremely improbable; but by the facts to be adduced here- 
after, I hope to be able to shew that the females actually 
have these powers. Wlien, however, it is said that the lower 
animals have a sense of beauty, it must not be supposed that 
such sense is comparable with that of a cultivated man, with his 
multiform and complex associated ideas. A more just com- 
parison would be between the taste for the beautiful in animals, 
and that in the lowest savages, who admire and deck themselves 
with any brilliant, glittering, or curioiu object. 

From our ignorance on several points, the precise marmer in 



c'i The Complete Work of Charles Darwin Online 



212 



The Descetit of Man. 



Part IL 



vrhich sexual selection acta is somewhat uncertain. Nerertho- 
loss if those naturalists who already belieTe in the mntability of 
species, will rood the following chapters, they will, 1 think, agree 
with mo, that sexual seleotion has played an important part in 
the history of the organic world. It is certain that amongst 
almost all animals there is a struggle between the nudes for the 
possession of the female. This fact is so notorious that it would 
bo superfluous to give instances. Hence the females have the 
opportnm'ty of selecting one out of several males, on the suppo- 
sition that their mental capacity suffices for tte exertion of a 
choice. In many cases special circumstances tend to nuiko the 
struggle between the males particularly severe. Thus the males 
of our migratory birds generally arrive at their places of brooding 
before the females, so that many males are ro^y to contend for 
each female. I am informed by Mr. Jenner Weir, that the bird- 
catchers assert that this is invariably the case with the nightin- 
gale and blackcap, and with re.spect to the latter ho can himself 
confirm the statement. 

Mr. Swaysland of Brighton has been in the habit, daring the 
last forty years, of catching our migratory birds on their first 
arrival, and he has never known the females of any species to 
arrive before their males. During one spring he shot thirty-nine 
males of Bay’s wagtail (Budytn RaiC) before he saw a single 
female. Mr. Qonld has ascertained by the dissection of those 
snipes which arrive the first in this country, that the males emne 
before the females. And the like holds good with most of the 
migratory birds of the United States.* The majority of the male 
salmon in our rivers, on coming up from the sea, are ready to 
breed before the females. So it appears to bo with fiogs and 
toads. Throughont the great class of insects the males almost 
always are the first to emerge firom the pupal state, so that they 
generally abound for a time Ixiforo any femalea can bo seen.* 
'The cause of this diflbronco between the males and females in 
their periods of arrival and matnrity is sufficiently obvious. 
Those males which annnally first migrated into any country, or 
which in the spring wore first ready to breed, or wore the most 
eager, would leave the largest number of offspring ; and those 



* J. A Allea, on th< * Mamnwli 
ud Wint«r Birdi of Florid*,’ Balt 
Comp. Zoology, Harrard Colltga, p. 

* Evan with thoM plant* in which 
tha saxa* ara aaparata, tha mala 
flowara ar* ganarally mature ha- 
lora tha fanuUa. Aa firit ahawn 
by C K. Sprangal, many harmaph- 



rodita plant! ar* dichogamou ; that 
la, thair mala and female organa ar* 
not ready at th* aam* tima, ao that 
they cannot be aalf-fartiliaad. Now 
in anch flowara, the pollan it in 
general matured bafor* tha atigma, 
though there are axceptional caaea 
in i^lch the female organa art 
baforehand. 
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Vbuld tend to inherit similar instincts and constitntions. It 
must be bomo in mind that it would have been impossible to 
change ver? materially the time of sexual maturity in the 
females, wi&ont at the same time interfering with the period of 
the production of the young— a period which must bo determined 
by the seasons of the year. On the whole there can be no doubt 
that with almost all animals, in which the sexes are separate, 
there is a constantly recurrent straggle between the males for 
the possession of the females. 

Our difficulty in regard to sexual selection lies in understand- 
ing how it is that the males which conquer other males, or those 
which prove the most attractive to the females, leave a greater 
number of offspring to inherit their superiority than their 
beaten and leas attractive rivals. Unless this result does follow, 
the characters which give to certain males an advantage over 
others, could not be perfected and augmented through sexual 
selection. When the sexes exist in exactly equal numbers, the 
worst-endowed males will (except whore polygamy prevails), 
ultimately find females, and leave as many ofispring, os well 
fitted for their general habits of life, as the best-endow^ males. 
From various facts and considerations, I formerly inferred that 
with most animals, in which secondary sexual characters are 
well developed, the males considerably exceeded the females in 
number; but this is not by any means always true. If the 
males were to the females as two to one, or os three to two, or 
even in a somewhat lower ratio, the whole afiair would bo 
simple; for the better-armed or more attractive males would 
leave tlto largest number of offspring. But after investigating, 
as far as possible, the numerical proportion of the sexes, I do not 
believe ttot any great inequality in number commonly exists. 
In most cases sexual selection appears to have been cffcctivo in 
the following maimer. 

Lot ns take any species, a bird for instance, and divide the 
females inhabiting a district into two equal bodies, the one 
consisting of the more vigorous and better-nourished individuals, 
and the other of the less vigorous and healthy. The former, 
there ean be little doubt, would be ready to breed in the spring 
before the others ; and this is the opinion of Mr. Jenner Weir, 
who has carefully attended to the habits of birds during many 
years. There can also be no doubt that the most vigorous, 
best-nourished and earliest breeders would on an average 
succeed in rearing the largest number of fine oilspring.’ The 
males, os we have seen, are generally ready to breed before the 

’ Here U excellent eTidence on an experienced ornithologist. Mr. 
the character of the ofispring from J. A. Allen, in speaking (.* Mammola 
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fomalc!! ; tho strongest, and 'with some species the best armed o( 
the males, drire away the •weaker ; and the former would then 
unite with tho more vigorous and better-nourished females, be- 
cause they are the first to breed.* Such vigorous pairs would 
surely rear a larger number of ofibpring than the retarded 
females, which would bo compelled to unite with the conquered 
and less powerful males, supposing tho sexes to be numerically 
equal ; and this is all that is wanted to add, in tho course of 
successive generations, to the size, strength and courage of the 
males, or to improve their weapons. 

But in very many cases the males which conquer their rivals, 
do not obtain possession of the females, independently of the 
choice of tho latter. Tho courtship of animals is by no means 
so simple and short an a&ir as might bo thought. The 
females are most excited by, or prefer pairing with, the more 
ornamented males, or those which are tho best songstra, or play 
the best antics ; but it is obviously probable that they would 
at the same time prefer the more vigorous and lively males, and 
this has in some cases been confirmed by actual observation.' 
Thus tho more -vigorous females, which are the first to breed, will 
have the choice of many males ; and though they may not always 
select tho strongest or best armed, they will select those which 
are vigorous and well armed, and in other resists the most at- 
tractive. Both sexes, therefore, of such early pam would as above 
explained, have an advanti^ over others in rearing offspring ; and 
this apporently has sufificed during a long course of generations 
to add not only to tho strength and fighting powers of the males, 
but Ukowise to their various ornaments or other attractions. 

In the converse and much rarer case of tho males selecting 
particular females, it is plain that those which were the most 
vigorous and had conquered others, would have the freest 
choice ; and it is almost certain tliat they would select vigorous 
08 well as attractive females. Such pairs would have on advan- 



and Wint«r Birdi of E. Florida,' 
p. 229) of tho later broodi, after the 
accidental deatmetion of the tint, 
aayi, that theio “ are found to be 
“ amaller and paler-colonred than 
“ thoM hatched earlier in the tea- 
“ eon. In caeee where eereral broode 
“ are reared each year, ae^a 



to thoee female beet which are the 
firet to emerM from the poiia each 
year. See hU remarkable esaay, 
‘.tnwenduagden Darwin'echen Lchre 
anf Bienen,’ ‘ Verb. d. V. Jahrg.' 
zxix.ja 45. 

• With respect to poultry, I have 
received iuformation, hereafter tc 
U riven, to thU effect. Even with 
bii^ such as pigeons, which pair 
for life, the female, as I hear from 
Mr. Jenner Weir, will desert her 
mate if he is inju^ or grows weak. 
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tage in rearing offspring, more especially if the male had the 
power to defend the female during the pairing-season as occnrs 
with some of the higher animals, or aided her in providing for 
the yonng. The same principles would apply if each sex pre- 
forr^ and selected certain individuals of the opposite sex; 
supposing that they selected not only the more attractive, bnt 
likewise the more vigorous individuals. 

Numerical Proportion the Tico Sexee . — I have remarked that 
sexual selection would be a simple affiur if the males were con- 
siderably more numerous than the females. Hence I was led to 
investigate, as far as I could, the proportions between the two 
sexes of os many animals as possible; but the materials are 
scanty. I will here give only a brief abstract of the results, 
retaining the details for a supplementary discussion, so as not 
to interfere with the course of my argument. Domesticated 
animals alone afford the means of ascertaining the propor- 
tional numbers at birth; but no records have been specially 
kept for this purpose. By indirect means, however, I have 
ccdlected a considerable body of staUstics, &om which it appears 
that with most of our domestic animals the sexes are nearly 
equal at birth. Thus 25,560 births of race-horses have been 
recorded daring twenty-one years, and the male births were 
to the female births as 99'7 to 100. In greyhounds the in- 
oiinality is greater than with any other aniWl, for out of 6878 
births during twelve years, the male births were to the female 
os llO'l to 100. It is, however, in some degree doubtful 
whether it is safe to infer that the proportion would be the same 
under natural conditions as under domestication ; for slight and 
unknown differences in the conditions affect the proportion of 
the sexes. Thus with mankind, the male births in England 
are os 104*5, in Hussia as 108*9, and with the Jews of Livonia as 
120, to 100 female births. But I shall recur to this curious point 
of the excess of male births in the supplement to this chapter. At 
the Cape of Good Hope, however, i^e children of European 
extraction have been bom during several years in the proportion 
of between 90 and 99 to 100 female children. 

For our present purpose we are concerned with the proportion 
of the sexes, not only at birth, bnt also at maturity, and this 
odds another clement of doubt ; fur it is a well-ascertained fact 
that with man the number of males dying before or during birth, 
and during the first few years of infancy, is considerably larger 
than that of females. So it almost certainly is with male lambs, 
and probably with some other animals. The males of some species 
kill one another by fighting ; or they drive one another about 
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until they become greatly emaciated. They moi<t Also be often 
exposed to rarious dangers, -whilst -wandering abont in eager 
search for the tcmoles. In many kinds of fish tlie males aro 
much smaller than the females, and they are believed often to bo 
dcTonred by tho latter, or by other fishes. The females of 
some birds appear to die earlier than the males; they ore 
also liable to bo destroyed on their nests, or whilst in charge 
of their yonng. With insects the female larvss are often larger 
than those of tbe males, and would consequently bo more likely 
to be devonred. In some cases tho mature females are less 
active and less rapid in their movements than the males, and 
could not escape so well from danger. Hence, with animals in a 
state of nature, wo must roly on mere estimation, in order to 
judge of the proportions of the sexes at maturity ; and this is 
but little trustworthy, except when tho inequality is strongly 
marked Nevertheless, as far as a judgment can be formed, we 
may conclude from tho facts given in tho supplement, that the 
males of some few mammnl.s, of many birds, of some fish and 
insects, are considerably more numerous than the females. 

The proportion between tho sexes fluctuates slightly during 
successive years : thus with race-horses, for every 100 mares bom 
tho stallions varied from 107'1 in one year to D2-6 in another year, 
and with greyhounds from 116'3 to 95'3. But had larger num- 
bers been tabulated throughout an area more extensive than 
England, these fluctuations would proliably have disappeared ; 
and such as they are, would hardly suffice to lead to effective 
sexual selection in a state of nature. Nevertheless, in the cases 
of some few wild animals, as shewn in the supplement, the 
proportions seem to fluctuate either during different seasons 
or in different localities in a sufficient degree to lead to such 
selection. For it should be observed that any advantage, 
gained daring certain years or in certain localities by those males 
which were able to conquer their rivals, or were the most 
attractive to the females, would probably be transmitted to the 
pfbpring, and would not subsequently be eliminated. During 
the succeeding seasons, when, bom the equality of tho sexes, 
every male was able to procure a female, the stronger or more ot- 
tractive males previoudy produced would still have at least as 
good a chance of leaving offspring as the weaker or less attractive. 

Polygamy . — The practice of polygamy leads to the same results 
as would follow from an actual inequality in the number of the 
soxos; for if each male secures two or more females, many moles 
cannot pair ; and the latter assuredly will be the weaker or less 
attractivo individuals. Many mammals and some few birds aro 
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collect and gnard a harem of females. That some 
between polygamy and the development of see 
characters, appears nearly certain; and this snp 

that a numerical preponderance of males would ^ 

favourable to the action of sexual selection. Noverthcless many 
animals, which are strictly monogamous, especially birds, display 
strongly-marked secondary sexual characters ; whilst some few 
animals, which are polygamous, do not have such characters. 

We will first briefly run through the mammals, and then turn 
to birds. The gorilla seems to be polygamous, and the male 
differs considerably from fhe female ; so it is with some baboons, 
which live in herds containing twice as many adult females as 
males. In South America the Mycdct caraya presents well- 



marked sexual d 
and the male gem 
of tb o Cthu9 cop 
appears to be pol; 



enoos, m colour, beard, and vocal organs ; 
y lives with two or throe wives; the male 
us differs somewhat from tlio female, and 
lous.'" Little is known on this head with 
r monkeys, but some species are strictly 
monogamous. The ruminants are eminently polygamous, and 
they present sexual differences more frequently than almost any 
other group of mammals; this holds good, especially in their 
weapons, but also in other characters. Most deer, cattle, and 
sheep are polygamous; os are most antelopes, though some are 
monogamous. Sir Andrew Smith, in speaking of the antelopes 
of South Africa, says that in herds of about a dozen there was 
rarely more than one mature male. The Asiatio AntHopt saiga 
appears to be the most inordinate polygamist in the world ; for 
Pallas “ states that the male drives away all rivals, and collects a 
herd of about a hundred females and kids together ; the femalo 
is hornless and has softer hair, but does not otherwise differ 
nuch from the male. The wild horse of the Falkland Islands and 
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characters, in his groat tasks and some other points. In Europe 
and in India he leads a solitary life, except daring the breeding- 
season ; but as is believed by Sir W. Elliot, who has had many 
opport^ities in India of observing this animal, be consorts at 
this season with several females. Whether this holds good 
in Europe is doubtful, but it is supported by some evidence. 
The adult male Indian elephant, like the boar, passes much of 
his time in solitude ; bat as Dr. Campbell states, when with 
others, " it is rare Jo find more than one male with a whole herd 
“ of females the larger males expelling or killing the smaller 
and weaker ones. The male differs from the female in his immense 
tusks, greater size, strength, and endurance; so great is the 
difference in these respects, that the males when caught arc 
valued at one-fifth more than the females.“ The sexes of other 
pachydermatous animals differ very little or not at all, and, 
far as known, they are not polygamists. Nor have I heard of any 
species in the Orders of Cheiroptera, Edentata, Insectivom and 
ilodcnts being polygamous, excepting that amongst tlie Bodents, 
the common rat, according to some rat-catchers, lives with several 
females. Nevertheless the two sexes of some sloths (Edentata) 
differ in the character and colour of certain patches of hair on 
their shoulders.” And many kinds of bats (Cheiroptera) present 
well-marked sexual differences, chiefly in the males possessing 
odoriferous glands and poaches, and by their being of a lighter 
colour.” In the great order of Bodents, as far as I can learn, 
the sexes rarely differ, and when they do so, it is but slightly in 
the tint of the fur. 

As I hear iiom Sir Andrew Smith, the lion in South Afnca 
sometimes lives with a single female, but generally with more, 
and, in one case, was found with as many as five females; so 
that he is polygamous. As for as I can tli^ver, he is the only 
polygamist amongst all the terrestrial Carnivora, and he alone 
presents well-marked sexual characters. If, however, we turn 
to the marine Carnivora, as wo shall hereafter see, the case is 
widely different ; for many species of seals offer extraordinary 
sexual differences, and they are eminently polygamous. Thus, 
according to P^ron, the male sea-elephant of the Southern Ocean 
always possesses several females, and the sea-lion of Forster is 
said to be surrounded by from twenty to thirty females. In the 
North, the male sea-bear of Stoller is accompanied by oven a 

” Dr. Campbell, ia ' Ptoc. Zoo- ” Dr. Gray, in ‘ Aanala and 
log. Soc.’ 186S, p. ISA Sm also an Mag. ofKat. Hiat.’ 1871, p. 802. 
intaraating papar, by Uant. Jobj- ” Saa Dr. Dobaon’a axcallant 
atone, in ‘ Proc. Aaistic Soc. of paper, in ‘ Proe. Zoolog. Soc.’ 1878. 
Bengal,’ May, 1868. p. 241. 
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greater number of females. It is an interesting fact, as Dr. 
Gill remarks,^ that in the monogamous species, “or those 

living in small commnnities, there is little difference in size 
“ between the males and females ; in the social species, or rather 
“ those of which the males have harems, the males are vastly 
“ larger than the females.” 

Amongst birds, many sprcies, the sexes of which differ greatly 
from each other, are certainty monogamons. In Great Britain 
wo see well-marked seznal differences, for instance, in the wild- 
duck which pairs with a single female, the common blackbird, 
and the bullfinch which is said to pair for life. I am informed 
by Mr. Wallace that the like is true of the Chatterers or 
Cotingidte of South America, and of many other birds. In several 
groups I have not boon able to discover whether the species aro 
polygamous or monogamous. Lesson says that birds of paradise, 
so remarkable for their sexual differences, aro polygamous, but Mr. 
Wallace doubts whether he had sufficient evidence. Mr. Salvin 
tells mo he has been led to believe tliat humming-birds are 
polygamous. The male widow-bird, remarkable for his caudal 
plumes, certainly seems to be a polygamist.** I have been 
assured by Mr. Jonner Weir and by others, that it is somewhat 
common for throe starlings to fi^uent the same nest; but 
whether this is a case of polygamy or polyandry has not boon 
ascertained. 

The Gallinacese exhibit almost as strongly marked sexual 
differences as birds of paradise or humming-birds, and many of 
the species are, os is well known, polygamous; others being 
strictly monogamous. What a contrast is presented between the 
sexes of the polygamous peacock or pheasant, and tho mono- 
gamous guinea-fowl or partridge 1 Many similar cases could bo 
given, os in tho grouse tribe, in which the males of the poly- 
gamous capercailzie and black-cock differ greatly from the 
females; whilst the sexes of the monogamous red grouse and 
ptarmigan differ very little. In tho Cursores, except amongst 
the bustards, few species offer strongly-marked sexual dif- 
ferences, and tho great bastard (Otis tarda) is said to be poly- 
gamous. With the Grallatores, extremely few species differ 
sexually, but the ruff (Madietcs puynax) affords a marked 



'• The Eared Seale, ‘ Americaa 
Xaturaliet,' vol. iv., Jaa. 1871. 

>• ‘The Ibis,’ vol. Hi. 1861 p. 
133, on the Hrogne Widow-bird. 
See also on the I'idaa axiilaris, 
ibid. vol. U. 1860, p. 211. On the 
polygamy of the Capercailzie and 



Great Bustard, see L. Lloyd, ‘Game 
Birda of Sweden,' 1867, p. 19, and 
182. Montagu and Selby speak of 
the Black Grouse as polygamous 
and of the Bed Grouse as mono- 
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exception, and this spociee is believed by Montagn to be a 
polygamist Hence it appears that amongst birds there often 
exists a close relation between polygamy and tbe development of 
strongly-marked sexual differences. 1 asked Mr. Bartlett, of tbe 
Zoological Gardens, who has had very large experience with 
birds, whether the male tragopan (one of the Gallinacess) was 
polygamous, and I was struck by his answering, “ I do not 
“ l^w, but shonld think so from his splendid colours.’* 

It deserves notice that the instinct of pairing with a single 
female is easily lost under domestication. The wild-dnck is 
strictly monogamous, the domestic-duck highly polygamous. 
The &▼. W. D. Fox informs me tliat out of some half-tamed 
wild-ducks, on a largo pond in his neighbourhood, so many 
mallards were shot by the gamokeeiier that only one was left for 
every seven or eight females ; yet unusually large broods were 
reared. The gmnea-fowl is strictly monogamous ; but Mr. Fox 
finds that his bird.s succeed beet when be keeps one cook to two 
or three hens. Canary-birds pair in a state of nature, but the 
breeders in England successfully put one male to four or five 
females. I have noticed these cases, as rendering it probable 
that wild monogamous species might readily become either 
temporarily or permanently polygamous. 

Too little is known of the habits of reptiles and fishes to enable 
ns to speak of their marriage arrangements. The stickle back 
(Gasterostens), however, is said to be a polygamist;" and the 
male during U>e breeding season differs conspicuously from the 
female. 

To sum up on the moans through which, as far as we can 
judge, sexual selection has led to the development of secondary 
sexual characters. It has been shewn that the largest number 
of vigorous offspring will be reared fix>m the pairing of the 
strongest and best-armed males, victorious in contests over 
other males, with the most vigorous and best-nourished females, 
which arc the first to breed in the spring. If such females select 
the more attractive, and at the same time vigorous males, they 
will roar a larger number of offspring than the retarded females, 
which must pair with the lees vigorous and less attractive 
males. So it will bo if the more vigorous males select the more 
attractive and at the same time h^thy and vigorous females ; 
and this will especially hold good if the male defends the 
female, and aids in providing food for the young. The ad- 
vantage thus gained by tho more vigorous pairs in rearing a 
larger number of offspring has apparently sufficed to rei^et 
sexual selection efficient But a large numerical preponderance 
■’ NctI Hompbreyv, ‘ River Oardeat,' 1857. 
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lie.— Throughout 
3S differ in external appearance. 
B male which has been the more 
smalo retains a closer resemblance 
ss, and to other adult members of 
the same group. The cause of tliis seems to lie in the males 
of almost all animals having stronger passions than the females. 
Hence it is the males that fight together and sedulously display 
their charms before the females ; and the victors transmit their 
superiority to their male offspring. Why both sexes do not thus 
acquire the characters of their fathers, will be considered here- 
sdter. That the males of all mammals eagerly pursue the 
females is notorious to every one. So it is with birds ; but many 
cock birds do not so much pursue the hen, as display their 
plumage, perform strange antics, and pour forth their song in 
her presence. The male in the few fish observed seems much 



plumage, perform strange antics, i 



more eager than the female ; and the same is true of alligators, 
and apparently of Batrachians. Throughout the enormous class of 
insects, as Kirby remarks, “ “ the law is, that the male shall seek 
" the female.” Two good authorities, Mr. Blackwall and Mr. C. 
Spence Bate, tell me that the males of spiders and crustaceans 
are more active and more erratic in their habits than the females. 
When the organs of sense or locomotion are present in the one 
sox of insects and crustaceans and absent in the other, or when, 
as is frequently the case, they are more highly developed in the 
one than in the other, it is, as far as I can discover, almost 
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The female, on the other hand, with the rarest exceptions, is 
less eager than the male. As the illnstrions Hunter * long ago 
ob6er^•cd, she generally “ requites to be courted ;" she is coy, and 
may often be seen endcaTooring for a long time to escape from 
the male. Every observer of the habits of animals will be able 
to call to mind instances of this kind. It is shown by various 
facts, given hereafter, and by the results fairly attributable to 
sexual selection, that the female, though comparatively passive, 
generally exerts some choice and accepts one male in pr^erenco 
to others. Or she may accept, as appearances would sometimes 
lead us to believe, not the male which is the most attractive to 
her, but the one which is the least distasteful. The exertion of 
some choice on the part of the female seems a law almost as 
general as the eagerness of the male. 

We are naturally led to enquire why the male, in so many and 
such distinct classes, has bec(we more eager than the female, so 
that he searches for her, and plays the more active part in court- 
ship. It would be no advantage and some loss of power if each 
sex searched for the other; but why should the male almost 
always be the seeker? The ovules of plants after fertili- 
sation have to be nourished for a time; hence the pollen is 
necessarily brought to the female organs— being plac^ on tho 
stigma, by means of insects or the wind, or by the spontaneous 
movements of the stamens ; and in the Algs, by the loco- 
motive power of the antherozooids. With lowly-organised 
aquatic animals, permanently afiSxed to the same spot and having 
their sexes separate, the male clement is invariably brought to 
the female ; and of this wo can see the reason, for even if tho 
ova were detached before fertilisation, and did not require 
subsequent nourishment or protection, there would yet be greater 
diffiendty in transporting them than tho male element, because, 
being larger than the latter, they are produced in far smaller 
numbers. So that nuiny of tho lower animals are, in this re- 
spect, analogous with plants." The males of afSxed and aquatic 
animals having been led to emit their fertilising element in 
this way, it is natural that any of their descendants, which 
rose in the scale and became locomotive, should retain the same 
habit ; and they would approach the female as closely as pos- 
sible, in order not to risk the loss of the fertilising element in a 
long passage of it through the water. With some few of tho lower 

•• ‘ E«uy> ami Oboarvatioiu.’ of the mole and female reproductive 
edited by Owen, vol. i. 1861, p. celle, remerke, “verhilt eich die 
194. “ eine bei der Vereinigong octiv, 

o Prof Sachs (‘ Lehrbnch der “ . . . die endero enebeint bei der 
Botonik,' 1870, s. 633) in speaking “ Vereinignng possiv.” 
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iuiiinals, tho females alone are fixed, and the males of these most 
bo tho seekers. But it is difflcnlt to understand why the males of 
species, of which the progenitors were primordially free, should 
invariably have acquired the habit of approaching the females, 
instead of being approached by them. But in all cases, in order 
that the males should seek cfBciently, it would be necessary that 
they should be endowed with strong passions ; and the acquire- 
ment of such passions would naturally follow from tho more 
eager leaving a larger number of ofbpring than the less eager. 

The great eagerness of the males has thus indirectly led to their 
much more frequently developing secondary sexual characters 
tlian the females. But the development of such characters 
would be much aided, if the males were more liable to vary than 
tho females — as I concluded they were— after a long study of 
domesticated animals. Yon Nathusins, who has had very wide 
experience, is strongly of the same opiniozL*’ Good e>-idence also 
in favour of this conclusion can be produced by a comparison 
of tho two sexes in mankind. During the Novara Expedition “ 
a vast number of measurements was made of various parts of tho 
body in different races, and theunen were found in almost every 
case to present a greater range of variation than the women ; but I 
shall have to recur to this subject in a future chapter. Mr. J. 
Wood,** who has carefully attended to the variation of the muscles 
in man, puts in italics the conclusion that “ the greatest nnmt«r of 
‘‘ abnormalities in each subject is found in the males.’’ He had 
previously remarked that “altogether in 102 sulgects, tho varieties 
“ of redundancy were found to be half as many again ns in 
“ females, contrasting widely with tho greater fre^iuoncy of 
" deficiency in females before described." Professor Macalister 
hkewiso remarks’* that variations in the muscles “ are probably 
“ more common in males than females.” Certain muscles which 
are not normally present in mankind are also more frequently 
developed in the male than in the female sex, although exceptions 
to this rule are said to occur. Dr. Burt WUder** has tabulated 
tho cases of 152 individuals with supernumerary digits, of which 
86 were males, and 39, or less than half, females, the remaining 
27 being of unknown sex. It should not, however, be overlooked 



" ‘ Vortrage tlUr Viehzaebt,’ 
1872, Ik 63. 

“ ‘K«iM der Novara: Anthro- 
polog. TheiV 1867, a. 216-269. 
Tho roonlta were calculated by Dr. 
Weiibach from meuuremenU made 
by Dri. K. Scherzer and Schwarz. 
On the greater variability of the 
oaleo of domesticated animals, see 



my * Variation of Animals and 
Plants under Domestication,' vol, ii. 
1868, p. 75. 

’• ‘Proceedings Koyal Soc.’ vol. 
xvi. July 1868, pp. 519 and 52d. 

“ ‘Proc. Koyal Irish Academy,’ 
vol. z. 1868, p. 123. 

** ‘ Massachusetts Medial Soo. 
vol. ii. No. 3, 1868, p. 9. 
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The cause of the greater general Tariability in the male sex, 
than in the female is unknown, except in so far as secondary 
sexual characters are extraordinarily variable, and are usually 
confined to the males; and, as we shall presently see, this fact is 
to a certain extent, intelligible. Through the action of sexual 
and natural selection male animals have been rendered in very 
many instances widely different from their females; but in- 
dependently of selection the two sexes, from differing constitu- 
tionally, tend to vary in a somewhat different manner. The 
female has to expend much organic matter in the formation of 
her ova, whereas the male expends much force in fierce contests 
with his rivals, in wandering about in search of the female, in 
exerting his voice, pouring out odoriferous ^retions, &c. : Md 
this expenditure is generally concentrated within a short period. 
The groat vigour of the male during the season of love seems 
often to intensify his colours, independently of any marked dif- 
ference from the female.* In mankind, and even as low down 
in the organic scale as in the Lepidoptera, the temperature of the 
body is higher in the male than in the female, accompanied in the 
case of man by a slower pulse.* On the whole the expenditure 
of matter and force by the two sexes is probably nearly equal, 
though effected in very different ways and at different rates. 

From the causes just specified the two sexes can hardly foil to 
t during the breeding 



same conditions, they will tend to va^ in a different manner, 
[f such variations are of no service to either sex, they will not be 
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permanently ; and in accordance with a freqnent form of inheri- 
tance they may be tranamitted to that sex alone in which they 
first appeared. In this case the two sexes will come to present 
permanent, yet unimportant, differences of character. For 
instance, Mr. Allen shews that with a large number of birds 
inhabiting the northern and southern United States, the speci- 
mens from the south are darker-coloured than those from the 
north ; and this seems to be the direct result of the difference in 
temperature, light, &c., between the two regions. Now, in some 
few cases, the two sexes of the same species appear to have been 
differently affected ; in the Ageteeut phoenictut the males have had 
their colours greatly intensified in the south; whereas with Car- 
dinedis virginianus it is the females which have been thus affected ; 
with Quiseabis major the females have been rendered extremely 
variable in tint, whilst the males remain nearly uniform.® 

A few exceptional cases ocenr in various classes of animals, in 
which the females instead of the males have acquired well 
pronounced secondary sexual characters, such as brighter colours, 
greater size, strength, or pugnacity. With birds there has some- 
times been a complete transposition of the ordinary characters 
proper to each sex ; the females having become the more eager 
in courtship, the males remaining comparatively passive, but 
apparently selecting the more attractive females, as we may infer 
from the results. Certain hen birds have thus been rendered 
more highly coloured or otherwise ornamented, as well as more 
powerful and pugnacious than the cocks ; these characters being 
transmitted to the female offspring alone. 

It may be suggested that in some cases a double process of 
selection has b^ carried on; that the males have selected 
the more attractive females, and the latter the more attractive 
males. This process, however, though it might lead to the 
modification of both sexes, would not make the one sex 
different from the other, unless indeed their tastes for the beanti- 
ful differed ; but this is a supposition too improbable to be worth 
considering in the case of any animal, excepting man. There 
are, however, many animals in which the sexes resemble each 
other, both being famished with the same ornaments, which 
analogy would lead us to attribute to the agency of sexual 
selection. In such cases it may be suggested with more plausi- 
bility, that there has been a double or mutual process of sexual 
selection ; the more vigorous and precocious females selecting 
the more attractive a^ vigorous males, the latter rejecting all 
except the more attractive females. But fnnn what we know 

> Uammals and Birds of £. Florida,' pp. 234, 280, 205. 
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of tho habits of animals, this Tiew is hardly probable, for tlie 
male is generally eager to pair with any female. It is more 
probable that the ornaments common to both sexes were acquired 
by one sex, generally the male, and then transmitted to the off- 
spring of both soxea. If, indeed, during a lengthened period the 
males of any species were greatly to exceed the females in 
number, and then during another lengthened period, but under 
different conditions, tho reverse were to occur, a double, but 
not simultaneous, process of sexual selection might easily be 
carried on, by which the two sexes might be revered widely 
different 

We shall hereafter see that many animals exist, of which 
neither sex is brilliantly coloured or provided with special oma- 
monts, and yet the members of both sexes or of one alone have 
probably acquired simple colours, such as white or black, through 
sexual selection. The absence of bright tints or other ornaments 
may be the result of variations of tho right kind never having 
occurred, or of the animals themselves having preferred plain 
black or whita Obscure tints have often been developed 
through natural selection for the sake of protection, and the 
acquirement through sexual selection of conspicuous colours, 
appears to have been sometimes checked from tho danger thus 
incurred. But in other cases the males during long ages may 
have struggled together for the possession of the females, and 
yet no effect will have been produced, unless a larger number of 
offspring were left by tlie more successful males to inherit their 
superiority, than by tho less successful : and this, as previously 
sliewn, depends on many complex contingencies. 

Sexual selection acts in a lees rigorous manner than natural 
selection. The latter produces its effects by tho life or death at 
all ages of tho more or less successful individuals. Death, indeed, 
not rarely ensues from the conflicts of rival males. But generally 
the less successful male merely fails to obtain a female, or obtains a 
retarded and less vigorous female later in the season, or, if poly- 
gamous, obtains fewer females ; so that they leave fewer, lees vigor- 
ous, or no offspring. In regard to structures acquit^ through 
ordinary or natural selection, there is in most coses, os long as toe 
conditions of life remain the same, a limit to the amount of 
advantageous modification in relation to certain special purposes; 
but in regard to structures adapted to make one male victorious 
over another, either in fighting or in charming the female, there 
is no definite limit to toe amount of advantageous modification ; 
so that as long as tho proper variations arise the work of sexiud 
selection will go on. This circumstance may partly account for 
toe frequent and extraordinary amount of variability presented 



© The Complete Work ofrharles Darwin Online 



Cbat. VIII. 



Sexual Selection. 



227 



by secondary sexual characters. Nevertheless, natural selection 
will determine that such characters shall not be acquired by the 
victorious males, if they would be highly injurious, either by 
expending too much of their vital powers, or by exposing them 
to any great danger. The development, however, of certain 
structures— of the boms, for instance, in certain stags — has been 
carried to a wonderful extreme ; and in some cases to an extreme 
which, as far as the general conditions of life are concerned, 
must bo slightly iqjurious to the male. From this fact we Icam 
that the advantages which favoured males derive from conquer- 
ing other males in battle or courtship, and thus leaving a 
numerous progeny, are in the long run greater than those derived 
from rather more perfect adaptation to their conditions of life. 
We shall further see, and it could never have been anticipated, 
that the power to charm the female has sometimes been more 
important than the power to conquer other males in battle. 

LAWS or INREBITANOE. 

In order to understand how sexual seleotion has acted on many 
animals of many classes, and in the course of ages has produced 
a conspicuous result, it is necessary to bear in mind the laws of 
inheritance, os far as they are known. Two distinct elements 
are included under the term " inheritance "—the transmission, 
and the development of characters; but as these generally go 
together, the distinction is often overlooked. We see this dis- 
tinction in those characters which are transmitted through 
the early years of life, but are developed only at maturity 
or during old ago. Wo see the same distinction more clearly 
with secondary sexual characters, for these are transmitted 
through both sexes, though developed in one alone. That they 
are present in both sexes, is manifest when two species, having 
strongly-marked sexual characters, are crossed, for each trans- 
mits the characters proper to its own male and female sox to the 
hybrid otBspring of either sex. The same fact is likewise mani- 
fest, when characters proper to the male ore occasionally deve- 
lop^ in the female when she grows old or becomes diseased, 
as, for instance, when the common hen assumes the flowing tail- 
feathers, hackles, comb, spurs, voice, and even pugnacity of the 
cock. Conversely, the same thing is evident, more or less plainly, 
with castrated mal es. A gain, independently of old age or disease, 
characters are occasionally transferred from the male to the 
female, as when, in certain breeds of the fowl, spurs regularly 
appear in the young and healthy females. But in truth they are 
simply developed in the female ; for in every breed each detail 
Q 2 
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in the structure of the spur is transmitted through tlie female 
to her male o&priug. Many cases will hereafter be given, where 
the female exhibits, more or less perfectly, characters proper to 
the male, in whom they must have been first developed, and then 
transferred to the female. The converse case of the first de- 
velopment of characters in the female and of transference to the 
male, is less frequent; it will therefore be well to give one strik- 
ing instance. With bees the pollen-collecting apparatus is used 
by the female alone for gathering pollen for the larvm, yet in 
most of the species it is partially developed in the males 
to whom it is quite useless, and it is perfectly developed 
in the males of Bombus or the humble-bee.” As not a 
single other Hymenopterous insect, not even the wasp, which is 
closely allied to the bee, is provided with a pollen-collecting 
apparatus, we have no grounds for supposing that male bees 
primordially collected pollen as well as the females ; although 
we have some reason to suspect that male mammals primordially 
suckled their young as well as the females. Lastly, in all cases of 
reversion, characters are transmitted through two, three, or many 
more generations, and are then developed under certain unknown 
favourable conditions. This important distinction between 
transmission and development will be best kept in mind by the 
aid of the hypothesis of pangenesis. According to this hypothesis, 
every unit or cell of the body throws off gemmules or undeveloped 
atoms, which are transmitted to the offspring of both sexes, and 
are multiplied by self-division. They may remain undeveloped 
during the early years of life or during successive generations; 
and their development into units or cells, like those from which 
they were derived, depends on their aflanity for, and union 
with other units or cells previously developed in the due order 
of growth. 

ItHKritanet at eorretpanding Periods 0/ Life . — This tendency 
is well established. A new character, appearing in a young 
animal, whether it lasts throughout life or is only transient, will, 
in general, reappear in the ofbpring at the same age and last 
for the same time. If, on the other band, a new character 
appears at maturity, or even during old age, it tends to re- 
appear in the ofbpring at the same advanced age. When devia- 
tions from this rule occur, the transmitted characters much 
oftener appear before, than after the corresponding age. As I 
have dwelt on this subject sufficiently in another work,” I will 

“ H. Muller, 'Anwendane der •• ‘The Yarietion of Animale 
Darwia’sehea Lehre,’ ke. Verb, and Plante under Domestication,* 
d. n. V. Jahrg. xiU. p. 42. toL li. 1868, p. 75. In the last 



© The Complete Work of Charles Darwin Online 



Chap. VIII. 



Sexual Selection. 



229 



here morel; give two or three instances, for the sake of recalling 
the snhject to the reader's mind. In sereral breeds of the Fowl, 
the down-covered chickens, the yonng birds in their first true 
plumage, and the adults differ greatly from one another, as well 
as from their common parent-form, the OaUtu banlciva ; and 
those characters are faithfully transmitted by each breed to their 
offspring at the corresponding periods of life. For instance, the 
chickens of spangled Hamburgs, whilst covered with down, have 
a few dark spots on the head and rump, but are not striped 
l<mgitudinally, as in many other breeds; in their first true plu- 
mage, “ they are beautifully pencilled,” that is each feather is 
transversely marked by numerous dark bars ; but in their second 
plumage the feathers all become spangled or tipped with a dark 
round spot** Hence in this breed variations have occurred at, 
and been transmitted to, three distinct periods of life. The 
Pigeon offers a more remarkaUe case, because the aboriginal 
parent species does not undergo any change of plumage with 
advancing age, excepting that at maturity the breast becomes 
more iridescent ; yet there are breeds which do not acquire their 
characteristic colours until they have moulted two, three, or 
four times; and these modifications of plumage are regularly 
transmitted. 



Inheritance at corretponding Seaeone of the Tear . — With animals 
in a state of nature, innumerable instances occur of characters 
^>pearing periodically at different seasons. We see this in the 
horns of the stag, and in the fur of arctic animals which becomes 
thick and white during the winter. Many birds acquire bright 
colours and other decorations during the breeding-season alone. 
Fallas states,** that in Siberia domestic cattle and horses become 
lighter-coloured during the winter; and I have myself observed, 
and heard of similar strongly marked changes of colour, that is, 
from brownish cream-colour or reddish-brown to a perfect white, 
in several ponies in England. Although 1 do not toow that this 
tendency to change the colour of the cost during differentseasons 



chapter but one, the provUioiial 
hypotheeis of pugeDetie, above 
alinded to, ie folly eiplalnei 

** Thoea facte are given on the 
high antbority of a great breeder, 
Mr. Teebay ; eee Tegetmeier’e ‘ Poul- 
try Book,' 1868, p. 158. On the 
charactere of obickene of different 
breede, and on the breeda of the 
pigeon, alinded to in the following 
paragraph, eee ‘Variation of Ani- 



malf,’ be., voL L pp. 160, 249; 
Tol. ii. p. 77. 

** ‘ Nova tpeciee Qnadmpednm e 
Olirinm ordine,’ 1778, p. 7. On 
the tranemieeion of colour by the 
borae, aee ‘Variation of Animala, 
be., under Domaatication,’ voL i. p. 
51. Alao voL ii. p. 71, for a gene- 
ral diacoaaion on ‘ Inheritance oa 
limited by Sex.’ 



io The Complete Work of Charles Darwin Online 



230 



The Descent oj Man. 



PartIL 



is transmitted, yet it probably is so, as all shades of colour are 
strongly inherited by the horse. Nor is this form of inheritance, 
as limited by the seasons, more remarkable than its limitation 
by age or sex. 

Inheritance a* Limited by Setr . — The equal transmission of 
characters to both sexes is the commonest form of inheritance, 
at least with those animals which do not present strongly-marked 
sexual differences, and indeed with many of these. But characters 
are somewhat commonly transferred exclusively to that sex, in 
which they first appear. Ample evidence on this head has been 
advanced in my work on ‘ Variation under Domestication,* but a 
few instances may here be given. There are breeds of the sheep 
and goat, in which the horns of the male differ greatly in shape 
from those of the female ; and these differences, acquired under 
domestication, are reg^darly transmitted to the same sex. As a 
rule, it is the females alone in cats which are tortoise-shell, 
the corresponding colour in the males being rusty-red. With 
most breeds of the fowl, the characters proper to each sex 
are transmitted to the same sex alone. So general is this form 
of transmission that it is an anomaly when variations in certain 
breeds are transmitted equally to both sexes. There are also 
certain sub-breeds of the fowl in which the males can hardly be 
distinguished from one another, whilst the females differ con- 
siderably in colour. The sexes of the pigeon in the parent-species 
do not ^ffer in any external charact^; nevertheless, in certain 
domesticated breeds the male is coloured differently from the 
female." The wattle in the English Carrier pigeon, and the crop 
in the Pouter, are more highly developed in the male than in the 
female ; and although these characters have been gained through 
long-continued selection by man, tho sh'ght differences between 
the sexes are wholly due to the form of inheritance which has 
prevailed ; for they have arisen, not from, but rather in opposi- 
tion to, the wish of the breeder. 

Most of our domestic races have been formed by the accmnnla- 
tion of many slight variations; and as some of the successive 
steps have been transmitted to one sex alone, and some to both 
sexes, we find in the different breeds of the same species all 
gradations between great sexual dissimilarity and complete 
similarity. Instances have already been given with the breeds 
of the fowl and pigeon, and under nature analogous cases are 

" Dr. CluipaU, ‘ La Plgaoa Voys- fimiUr difiaraDcaa in cartaia breads 
gaur halga,’ 1865, p. 87. Boitard at Modana, ‘ La variasioai dai 
at Corbia, * Laa Plgaoot da Volibre,’ Colombi domaaticl,’ dal Paolo Bo- 
Le., 1824, p. 17.'). Sea, also, on nixal, 1873. 
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comnion. With animals under domestication, but whether in 
nature I will not -venture to say, one sex may lose characters 
proper to it, and may thus come somewhat to resemble the 
opposite sex ; for instance, tho males of some breeds of the fowl 
hare lost their masculine tail-plumes and hackles. On the 
other hand, the diHorences between the sexes may bo increased 
under domestication, as with merino sheep, in which the 
ewes have lost their horns. Again, characters proper to one 
sex may suddenly appear in the other sex; as in those sub- 
breeds of the fowl in which the hens acquire spurs whilst young ; 
or, as in certain Polish sub-breeds, in which the females, as 
there is reason to believe, originally acquired a crest, and sub- 
sequently transferred it to the males. All these cases are in- 
telligible on the hypothesis of pangenesis ; for they depend on 
the gemmules of certain parts, although present in both sexes, 
becoming, through the influence of domestication, either dormant 
or developed in either sex. 

There is one difScult question which it -will be convenient to 
defer to a future chapter; namely, whether a character at first 
developed in both sexes, could through selection be limited in 
its development to one sex alone. If, for instance, a breeder 
observed that some of his pigeons (of which the characters are 
-usually transferred in an equal degree to both sexes) varied into 
pale blue, could he by long-continued selection make a breed, 
in which the males alone should be of this tint, whilst the females 
remained unchanged? I -will here only say, that this, though 
perhaps not impossible, would be extremely difficult; for the 
natural result of breeding from the pale-blue males would be 
to change the whole stock of both sexes to this tint If, how- 
ever, variations of the desired tint appeared, which were from 
the first limited in their development to the male sex, there would 
not be tho least difficulty in making a breed with the two sexes 
of a different colour, os indeed has been effected with a Belgian 
breed, in which the males alone are streaked with black. In a 
similar manner, if any variation appeared in a female pigeon, 
which was from the first sexually limited in its development to 
the females, it would be easy to make a breed with tho females 
alone thus characterised ; but if the variation was not thus 
originally limited, the process would be extremely difficult, per- 
haps impossible.'" 



*' Since the publication of the 
firet edition of thia work, it bos 



been highly entiilactory to 
find the following re mar 
'Field,' Sept. 18711) from 



pericnced a breeder ae Ur. Teget- 
meier. After deaenbing eome cu- 
rioua cases in pigeons, of the trans- 
mission of colour by one sex alone, 
and the formation of a sub-breed 
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On the lidation between the Period <jf Development a Character 
and ite Trantmiuion to one Sex or to both Sexet. — Why certain 
characters should be inherited by both sexes, and other chanuy 
ters by one sex alone, namely by that sex in which the character 
first appeared, is in most cases quite unknown. We cannot even 
conjecture why with certain sub-breeds of the pigeon, black 
striffi, though transmitted through the female, should be dere- 
loped in the male alone, whilst every other character is equally 
transferred to both sexes. Why, again, with cats, the tortoise- 
shell colour should, with rare exceptions, be developed in the 
female alone. The very same character, such as deficient or su- 
pernumerary digits, colour-blindness, tkc., may with mankind be 
inherited by the males alone of one family, and in another family 
by the females alone, though in both cases transmitted through 
the opposite as well as through the same sex." Although we are 
thus ignorant, the two following rules seem often to hold good — 
that variations which first appear in either sex at a late period of 
life, tend to be developed in the same sex alone ; whilst variations 
which first appear early in life in either sex tend to be developed in 
both sexes. I am, however, far from supposing that this is the 
sole determining cause. As 1 have not elsewhere discussed this 
subject, and as it has an important bearing on sexual selection, 
I must hero enter into lengthy and somewhat intricate details. 

It is in itself probable that any character appearing at an 
early age would tend to be inheritkl equally by both sexes, for 
the sexes do not differ much in constitution Iwfore the power 
of reproduction is gained. On the other hand, after this power 
has been gained and the sexes have come to differ in constitution, 
the gemmules (if I may again use the language of pangenesis) 
which are cast off from each varying part in the one sex would 
be much more likely to possess the proper afSnities for uniting 
with the tissues of the same sex, and thus becoming developed, 
than with those of the opposite sex. 

1 was first led to infer that a relation of this kind exists, from 
the fact that whenever and in whatever manner the adult male 
differs from the adult female, ho differs in the same manner from 
the young of both sexes. The generality of this fact is quite 
remarkable: it holds good with almost all mammals, birds. 



with thia character, ha layt : “ It is “ facts that I hare related i but it 
** a singular circumstance that Hr. “ is remarkahie how very closely 
“ Darwin should hare suggested the “ he suggested the right method of 
“ |waslbility of modifying the sexual “ procedure.** 

" colours of birds by a course of " References are giren in my 
" artificial selection. When he did Variation of Animals under Domos- 
** so, he was in ignorance of these tication,' rol. ii. p. 72. 
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amphibians, and fishes ; also with many crnstaceans, spiders, and 
some few insects, such as certain orthoptera and libellnlss. In 
all these cases the Tariations, through the accnmnlation of which 
the male acquired his proper masculine characters, must hare 
occurred at a somewhat late period of life ; otherwise the young 
males would have been similarly characterised; and conformably 
with our rule, the Tariations are transmitted to and developed in 
the adult males alona When, on the other hand, the adult male 
closely resembles the young of both sexes (these, with rare 
exceptions, being alike), be generally resembles the adult female ; 
and in most of these cases the variations through which the young 
and old acquired their present characters, probably occurred, 
according to our role, during youth. But there is here room for 
doubt, fur characters are sometimes transferred to the ofbpring 
at an earlier age than that at which they first appeared in tlie 
parents, so that the parents may have varied when adult, and 
have transferred their characters to their offspring whilst young. 
There are, moreover, many animals, in which the two sexes closely 
resemble each other, and yet both differ firom their young ; and 
here the characteia of the adults must have been acquired late in 
life ; nevertheless, these characters, in apparent contradiction to 
our rule, are transferred to both sexes. We must not, however, 
overlook the possibility or even probability of successive varia- 
tions of the same nature occurring, under exposure to similar 
conditions, simultaneously in both sexes at a rather late period 
of life; and in this case the variations would bo transferred to 
the ofBspring of both sexes at a corresponding late age ; and there 
would then be no real contradiction to the rule that variations 
occurring late in life are transferred exclusively to the sex in 
which they first appeared. This latter rule seems to hold true 
more generally than the second one, namely, that variations 
which occur in either sex early in life tend to be transferred to 
both sexes. As it was obviously impossible even to estimate in 
how large a number of cases throughout the animal kingdom 
these two propositions held good, it occurred to mo to investigate 
some striking or crudsl instances, and to rely on the result 
An excellent case for investigation is afforded by the Deer 
family. In all the species, but one, the horns are developed 
only in the males, though certainly transmitted through the 
fettisles, and capable of abnormal development in them. In the 
reindeer, on the other band, the female is provided with horns ; 
so that in this species, the horns ought, according to our rule, 
to appear early in life, long before the two sexes are mature 
and have come to differ much in constitution. In all the 
other species the horns ought to appear later in life, which 
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would lead to their development in that eez alone, in which 
they first appeared in the progenitor of the whole Family. Now 
in seven species, helon^ng to distinct sections of the family and 
inhabiting different regions, in which the stags alone bear horns, 
I find that the horns first appear at periods, varying from nine 
months after birth in the roebuck, to ten, twelve or even more 
months in the stags of the six other and larger species.” But 
with the reindeer the case is widely different ; for, as 1 hear from 
Prof. Nilsson, who kindly made special enquiries for me in 
Lapland, the horns appear in the young animals within four or 
five weeks after birth, and at the same time in both sexes. So 
that here we have a structure, developed at a most unusually 
early age in one species of the family, and likewise common to 
both sexes in this one species alone. 

In several kinds of antelopes, only the males are provided with 
horns, whilst in the greater number both sexes bear horns. 
With respect to the period of development, Mr. Blyth informs 
me that there was at one time in the Zoological Gardens a young 
koodoo {Ant. ttnpUceroi), ot which the males alone are homed, 
and also the young of a closely-allied species, the eland {Ant. 
areas), in which both sexes are homed. Now it is in strict 
conformity with our mie, that in the young male koodoo, 
although ten months old, the horns were remarkably small, con- 
sidering the size ultimately attained by them; whilst in the 
young male eland, although only three months old, the horns 
were already very much larger than in the koodoo. It is 
also a noticeable fact that in the prong-homed antelope,** 
only a few of the females, about one in five, have horns, and 
these are in a rudimentary state, though sometimes above four 
inches long; so that as far as concerns the possession of horns 
by the males alone, this species is in an intermediate condition, 
and the horns do not appear until about five or six months after 
birth. Therefore in comparison with what little we know of 
the development of the horns in other antelopes, and from what 

* I »m much obliged to Mr. tinent, eee J. D. Citoo, in ‘OtUwn 
Cnpplee for baring nuule enquiries Acad, of Nat. So. 1868, p. 13. For 
for me in regard to the RMbuck Cervut EUi of Pegu, tee Lieut, 
and Ked Deer of Scotland from Ur. Beavan, ‘Proc. Zoolog. Sac.’ 1807, 
Robertson, the experienced hesd- p. 762. 

forester to the Marquis of Breadtl- *• Antitoeapra Americam. I hare 
bans. In regard to Fallow-deer, I to thank Dr. Canfield for informa- 
hare to thank Mr. Ejton and tion with respect to the honu of the 
others for infanrution. For the female: see also hit paper in ‘Proc. 
Certnu aloes of N. America, tee Zoolog. Soc.’ 1866, p. 109. Also 
‘Land and Water,’ 1868, pp. 221 Owen, ‘Anatomy of Vertebratoe,' 
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we do know with respect to tho horns of deer, cattle, &o., those 
of the pron«;-horned antelope api>ear at an intermediate period 
of life,— that is, not very early, as in cattle and sheep, nor very 
late, as in the larger deer and antelopes. The horns of sheep, 
goats, and cattle, which are well developed in both sexes, though 
not quite equal in size, can be felt, or even seen, at birth or soon 
afterwards." Our rule, however, seems to fail in some breeds 
of sheep, for instance merinos, in which the rams alone are 
homed; for 1 cannot find on enquiry,** that the horns are 
develc;^ later in life in this breed than in ordinary sheep in 
which both sexes are homed. But with domesticated sheep the 
presence or absence of horns is not a firmly fixed character ; for 
a certain proportion of the merino ewes boar small horns, and 
some of the rams are hornless; and in most breeds hornless 
ewes are occasionally produced. 

Dr. W. Marshall has lately made a special study of the pro- 
tuberances so common on the heads of birds," and he comes 
to the following conclusion ; — that with those species in which 
they are confined to the males, they are developed late in 
life; whereas with those species in which they are common to 
the two sexes, they are developed at a very early period. This is 
certainly a striking confirmation of my two laws of inheritance. 

In most of the species of the splendid family of the Pheasants, 
the males differ conspicuously from the females, and they acquire 
their ornaments at a rather late period of life. Tho eared 
pheasant (CroesofiUm auritum), however, offers a remarkable 
exception, for both sexes possess the fine caudal pliunes, the 
large ear-tufts and the crimson velvet about the head; I find 
that all these characters appear very early in life in accordance 
with mle. The adult male can, however, bo distinguished from 
the adult female by tho presence of spurs; and conformably 



*' 1 have beea annred that tha 
horna of tha thaap io North Walaa 
can alwnya ha fait, and ara loma- 
times even an inch in lansth, at 
birth. Youatt aaya (‘ Cattla,' 1 834, 
p. 277), that tha prominenca of 
tha frontal bona in cattla panatrataa 
tha cutia at birth, and that tha 
horny matter ia aoon formed over 
it. 

" I am greatly indebted to Prof. 
Victor Carua for having made en- 
qniriea for me, fn>m the higheat 
anthoritiea, with reapect to tho 
merino aheep of Saxony. On tha 
Quinaa coaat of Africa there ia, 



however, a bread of aheep in which, 
aa with merinoa, tha rama alone 
bear horna ; and Hr. Winwood 
Baade informa me that in one caaa 



obaerved by him, a young ram, 
born on Feb. 10th, firat ahewed 
horna on March 6th, ao that in thia 
instance, ia conformity with rule, 
the development of tha horna oo- 
enrred at a later period oi life than 
in Welsh aheep, in which both sexes 



" ‘OeberdieknSchernenSchiidel- 
hbeker der Vogel’ in the ‘Nieder- 
landiachan Archiv fiir Zoologie,’ 
Band I. Heft 2, 1872. 
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with our rule, these do not begin to be developed before the age 
of six months, as I am assured by Mr. Bartlett, and even at this 
age, the two sexes can hardly be distinguished.** The male and 
female Peacock differ conspicuously from each other in almost 
every part of their plumage, except in the elegant head-crest, 
which is common to both sexes ; and this is developed very early 
in life, long before the other ornaments, which are confined to the 
male. The wild-duck offers an analogoiu cose, for the beautiful 
green speculum on the wings is common to both sexes, though 
dnller and somewhat smaller in the female, and it is developed 
early in life, whilst the curled tail-feathers and other ornaments 
of the male are developed later.** Between snch extreme cases 
of close sexual resemblance and wide dissimilarity, as those of 
the Crossoptilon and peacock, many intermediate ones oonld be 
given, in which the characters follow our two rules in their order 
of development. 

As most insects emerge from the pupal state in a mature 
condition, it is donbtfnl whether the period of development can 
determine the transference of their characters to one or to both 
sexes. But we do not know that the coloured scales, for instance, 
in two species of butterflies, in one of which the sexes differ in 
colour, whilst in the other they are alike, are developed at the 
same relative age in the cocoon. Nor do we know whether all 
the scales are simultaneously developed on the wings of the same 
species of butterfly, in which certain coloured marks are confined 



** In the common peacock (Pavo 
cristatus) the male alone poesesses 
•pare, whilet both teiee of the Java 
Peacock (P. mtdicw) offer the un- 
uanal caae of being furnished with 
spurs. Hence I fulljr exited that 
in the latter species they would 
have been developed earlier in life 
than in the common peacock; but 
M. Hegt of Amsterdam informs me, 
that with young birds of the pre- 
pared on April 23rd, 1869, there 
was no difference in the develop- 
ment of the spurs. The spurs, 
however, were as yet represented 
mei-ely by slight knobe or eleva- 

have been informed if any difference 
in the rate of development had 
been observed subsequently. 

** In some other species of the 
Duck family the speculum differs 



sues; but I have not been able to 
discover whether its full develop- 
ment occurs later in life in the 
males of snch species, than in the 
male of the common duck, as ought 
to be the case according to our 
rule. With the allied Jfnyus cn- 

this kind : the two sexes differ con- 
spicuously in general plumage, and 

r ilnm, which is pure white in 
male and greyish-white in the 
female. Now the young males at 
first entirely ivsemble the females, 
and have a greyish-white speculum, 
which becomes pure white at an 
urlier age than that at which the 
adult male acquires his other and 
more strongly-marked sexual dif- 
ferences ; see Audubon, * Ornitho- 
logical Biography,’ vol. iii. 1835, 
pp. 249-250. 
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to one sex, whilst others are common to both sexes. A difference 
of this kind in the period of development is not so improbable as 
it may at first appear ; for with the Urthoptera, which assume 
their adult state, not by a single metamorphoeis, but by a suc- 
cession of moults, the young males of some species at first 
resemble the females, and acquire their distinctive masculine 
characters only at a later moult. Strictly analogous cases occur 
at the successive moults of certain male crustaceans. 

We have as yet considered the transference of characters, re- 
latively to their period of development, only in species in a 
natural state; we will now tom to domesticated animals, and 
first touch on monstrosities and diseases. The presence of super- 
numerary digits, and the absence of certain phalanges, must be 
determinud at an early embryonic period— the tendency to profuse 
bleeding is at least congenital, as is probably colom^blin^ess — 
yet these peculiarities, and other similar once, are often limited 
in their transmission to one sex; so that the rule that 
characters, developed at an early period, tend to be trans- 
mitted to both sexes, here wholly foils. But this rule as 
before remarked, does not appear to be nearly so general as the 
converse one, namely, that characters which appear late in life 
in one sex are transmitted exclusively to the same sex. From 
the foct of the above abnormal peculiarities becoming attached 
to one sex, long before the sexnid functions are active, we may 
infer that there must be some difference between the sexes at an 
extremely early age. With respect to sexnally-limited diseases, 
we know too little of the period at which they originate, to draw 
any safe conclusion. Oout, however, seems to foil under our 
rule, for it is generally caused by intemperance during manhood, 
and is transmitted from the fatW to his sons in a much more 
marked manner than to his daughters. 

In the various domestic breeds of sheep, goats, and cattle, the 
males differ from their respective females in the shape or develop- 
ment of their horns, forehead, mane, dewlap, toil, and bump on 
the shoulders ; and these peculiarities, in occor^ce with our 
rule, ore not fully developed until a rather late period of life. 
The sexes of dogs do not differ, except that in certain breeds, 
especially in the Scotch deer-hound, the male is much larger 
and heavier than the female; and, as we shall see in a future 
chapter, the male goes on increasing in size to an unusually late 
period of life, which, according to rule, will account for bis in- 
creased size Iteing transmitted to bis male offspring alone. On 
the other hand, the tortoise-shell colour, which is confined to 
female cats, is (£uite distinot at birth, and this case violates the 
rule. There is a breed of pigeons in which the males alone are 
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streaked with black, and the streaks can he detected even in the 
nestlings ; but they become more oonspicnons at each snccessivo 
moult, so that this case portly opposes and partly supports the 
mle. With the English Cfirrier and Pouter pigeons, the full 
development of the wattle and the crop occurs rather late in life, 
and conformably with the rule, these characters are transmitted 
in full perfection to the males alone. The following cases perhaps 
come within the class previously alluded to, in which both sexes 
have varied in the same manner at a rather late period of life, 
and have consequently transferred their now characters to both 
sexes at a corresponding late period ; and if so, these cases are 
not opposed to our mle there exist sub-breeds of the pigeon, 
descriM by Neumeistor,“ in which both sexes change their 
colour daring two or three moults (ns is likewise the case with 
the Almond Tumbler), nevertheless, these changes, though 
occurring rather late in life, are common to both sexes. One 
variety of the Canary-bird, namely the London Prize, offers a 
nearly analogous case. 

With the breeds of the Fowl the inheritance of various ebarao- 
ters by one or both sexes, seems generally determined by the 
period at which such characters are developed. Thus in all the 
many breeds in which the adult male differs greatly in colour 
from the female, as well as from the wild parent-species, he 
differs also from the young male, so that the newly-acquired 
characters must have appeared at a rather late period of life. 
On the other hand, in mc^ of the breeds in which the two sexes 
resemble each other, the young are coloured in nearly the same 
manner as their parents, and this renders it probable that their 
eolonrs first appeared early in life. We have instances of this 
fact in all black and white breeds, in which the young and old 
of both sexes are alike ; nor can it be maintained that there is 
something peculiar in a black or white plumage, which leads to 
its transference to both sexes; for the males alone of many 
natural species are either black or white, the females being 
differently coloured. With the s<w5alled Cuckoo sub-breeds of 
the fowl, in which the feathers are transversely pencilled with 
dark stripes, both sexes and the chickens are coloured in nearly 
the same manner. The laced plumage of the Sebright bantam 
is the same in both sexes, and in the young chickens the wing- 
feathers are distinctly, though imp^ectly laced. Spangled 
Hombnrgs, however, offer a partial exception ; for the two sexes, 
though not quite alike, resemble each other more closely than 

w • Du Quits dsr Tsabsnzncht,’ pnii, * Ls pigeoo voyagsur Bslgs,’ 
1837, •. 21, 24. For the cue of 1885, p. 87. 
the streaked pigeons, see Dr Cha- 
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early age, and, in accordance with tl 
male, it is of unnsnal size in the adnlt female. In t 
breeds pugnacity is developed at a wonderfully early age, of 
which curious proofs could be given ; and this character is trans- 
mitted to both sexee, so that the hens, from their extreme 
pugnacity, are now generally exhibited in separate pens. With 
the Polish breeds the bony protuberance of the skull which 
supports the crest is partially develoiied even before the chickens 
are hatched, and the crest itself soon begins to grow, though at 
first feebly and in this breed the adults of both sexes are 
ohaiactcriscd by a groat bony protuberance and an immense crest. 



Finally, from w 
exists in many nal 
the period of th 
r of tl • 



low seen of the relation which 
nd domesticated races, between 
t of their characters and the 
r example, the striking fact of 



e early growth of the horns in the reindeer, in which both 
sexes bear horns, in comparison with their much later growth 
in the other species in which the male alone bears horns — we 
may conclude that one, though not the sole cause of characters 
being exclusively inherited by one sex, is their development at 
a late age. And secondly, that one, though apparently a less 
efficient cause of characters being inherited by both sexes, is 
their development at an early age, whilst the sexes differ 
but little in constitution. It appears, however, that some 
difference must exist between the sexes even during a very 
early embryonic period, for characters developed at this age not 
rarely become attached to one sex. 
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appeared in the parenta. Bnt theae mice, owing to unknown 
canaea, are iar &om being fixed. Hence daring the modification 
of a apeciea, the aneoeBaiTe ohongea may readily be tranamittod 
in different waya; aome to one aex, and amne to both ; some to 
the ofispring at one age, and aome to the offiipring at all ages. 
Not only are the laws of inheritance extremely complex, but ao 
are the canaea which induce and gorem Tariability. The 
variations thus induced are preserved and aooumnlatod by 
sexual aeleetioa, which is in itself an extremely complex affair, 
depending, as it does, on the ardour in lore, &e courage, and 
the rivalry of the males, as well as on the powers of perception, 
the taste, and will of the female. Sexual selection will also 
be largely dominated by natural aeleetion tending towards 
the general welfare of the species. Hence the maimer in which 
the individuals of either or both sexes hare been affected 
through sexual selection cannot fail to be complex in the highest 
degree. 

^Vben variations occur late in life in one sex, and are trans- 
mitted to the same sex at the same age, the other sex and the 
young are left unmodified. When they occur late in life, bnt 
are transmitted to both sexes at the same age, the young alone 
are left unmodified. Variations, however, may occur at any 
period of life in one sex or in both, and be transmitted to both 
sexes at all ages, and then all the individuals of the species 
are similarly modified. In the following chapters it vrill be seen 
that all these cases frequently occur in nature. 

Sexual selection can never act on any animal before the age 
for reproduction arrives. From the great eagerness of the male 
it has generally acted on this sex and not on the females. The 
males have thus become provided with weapons for fighting 
with their rivals, vrith organs for discovering and securely 
holding the female, and for exciting or charming her. Whmi 
the sexes differ in these respects, it is also, as we have seen, an 
extremely general law that the adult male diffeta more or leas 
from the young male; and we may conclude from this fact that 
the successive variations, by which the adult male became modi- 
fied, did not generally occur much before the age for reproduction. 
Whenever scone or many of the variations ocenrr^ early in 
life, the young males would partake more or less of the charao- 
ters of the adult males ; and differences of this kind between 
the old and young males may be observed in many species of 
animals. 

It is probable that young male animals have often tended to 
vary in a manner which would not only have been of no use to 
them at an early age, bnt would have been actually injurious— 
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os by ocqairing bright colonrs, which would render them con- 
spicuous to their enemies, or by acquiring structures, such as 
groat horns, which would exp^ much vital force in their 
development. Variations of this kind occurring in the young 
males would almost certainly be eliminated through natnnd 
selection. With the adult and experienced males, on the other 
hand, the advantages derived from the acquisition of such 
characters, would more than counterbalance some exposure to 
danger, and some loss of vital force. 

As variations which give to the malo a better chance of 
conquering other males, or of finding, securing, or charming the 
opposite sex, would, if they happened to arise in the female, be 
of no service to her, they would not be preserved in her through 
sexual selection. Wo have also good evidenco with domestical 
•mimals, that variations of all kinds are, if not carefully selected, 
soon lost through intercrossing and accidental deaths. Conse- 
quently in a state of nature, if variations of the above kind chanced 
to arise in the female line, and to be transmitted exclusively in 
this line, they woiild be extremely liable to bo lost. If, however, 
the females varied and transmitted their newly acquired 
characters to their oflspring of both sexes, the characters which 
were advantageous to the males would bo preserved by them 
through sexual selection, and the two sexes would in consequence 
be mo^ed in the some manner, although such characters were of 
no use to the females ; but I shall hereafter have to recur to these 
more intricate contingencies. Lastly, the females may acquire, and 
apparently have often acquired by transference, characters from 
the male sex. 

As variations occurring late in life, and transmitted to one 
sex alone, have incessantly been taken advantage of and accumu- 
lated through sexual selection in relation to the reproduction of 
the species; therefore it appears, at first sight, an unaccountable 
fact that similar variations have not fiequcntly been accumu- 
lated through natural selection, in relation to the ordinary 
habits of life. If this had occun^, the two sexes would often 
have been differently modified, for the sake, for instance, of 
capturing prey or of escaping ^m danger. Differences of this 
kind between the two sexes do occasionally occur, especially in 
the lower classes. But this implies that the two sexes follow 
different habits in their struggles for existence, which is a roro 
circumstance with the higher animals. The case, however, is 
widely different with the reproductive functions, in which respect 
the sexes necessarily differ. For variations in structure which 
are related to these functions, have often proved of value to one 
sex, and from haring arisen at a late period of life, have been 
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transmitted to one sex alone ; and such variations, thns preserved 
and transmitted, have given rise to secondary sexual characters. 

In the following chapters, I shall treat of the secondary 
sexual characters in animals of all classes, and shall endeavour in 
each case to apply the principles explained in the present 
chapter. The lowest classes will detain us for a very short time, 
but the higher animals, especially birds, must to treated at 
considerable length. It should to borne in mind that for 
reasons already assigned, I intend to give only a few illustrative 
instances of the innumerable structures by the aid of which the 
male finds the female, or, when found, holds her. On the other 
hand, all stmetnres and instincts by the aid of which the male 
conquers other males, and by which he allures or excites the 
female, will to fully discussed, as these are in many ways the 
most interesting. 

Hupplement on the preportioneU nuniben of the two lexes in animats 
belonging to various classes. 

As no one, as far as I can discover, has paid attention to the 
relative numbers of the two sexes throughout the animal 
kingdom, I will here give such materials as I have been able to 
collect, although they are extremely imperfect They consist in 
only a few instances of actual enumeration, and the numbers are 
not very large. As the proportions are known with certainty only 
in mankind, I will first give them as a standard of comparison. 

Man.— la. England during ten years (from 1857 to 1866) the 
average number of children bom alive yearly was 707 JM, in 
the proportion of 104‘5 males to 100 females. But in 1857 the 
male births throughout England were os 105-2, and in 1865 as 
104-0 to 100. Iiooking to separate districts, in Buckingham- 
shire (where about 6000 children are annually bom) the mean 
proportion of male to female births, during the whole period of 
the above ten years, was as 102-8 to 100; whilst in N. Wales 
(where the average annual births ore 12,873) it was as high 
ns 106-2 to 100. Taking a still smaller district, viz., Eut- 
landshire (where the annual births average only 739), in 1864 
the male births were as 114-6, and in 1862 as only 97-0 to 
100 ; but oven in this small district the average of the 7385 
births during the whole ten years, was as 104-5 to 100; that is in 
the same ratio as throughout England.*' The proportions are 
sometimes slightly disturbed by unkno-wn causes; thus Prof. 

*' ‘Twenty-ninth Annnal Report In thie report (p. xii.)a>pecbl da- 
of the Registmr-Oeneml for 1666.’ cenniti table ia given. 
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Faye states “ that in some districts of Korway there has been 
“ daring a decennial period a steady deficiency of boys, whilst 
“ in others the opposite condition has existed." In France 
during forty-four years the male to the female births have been 
as 106'2 to 100; but daring this period it has occurred five 
times in one department, and six times in another, that the 
female births have exceeded the males. In Bussia the average 
proportion is as high as 108-9, and in Philadelphia in the United 
States as HO'5 to 100." The average for Europe, deduced by 
Bickes from about seventy million births, is 106 males to 100 
females. On the other hand, with white children bom at the 
Cape of Good Hope, the proportion of males is so low as to fluctuate 
during successive years between 90 and 99 males for every 100 
females. It is a singular &ct that with Jews the proportion of 
mole births is decidedly larger than with Christians : thus in 



!8 would be mot with, if death struck both sexes 
“ proportion in the womb 1 
“ for every 100 still-bom 



roportion in the womb and daring birth, 
every 100 still-bom females, we have in se^ 
n 131-6 to 114'9 still-bom males. During tl 
ive years of life, also, more male children die 
»r example in England, during the first year, 1 
very 100 girls — a proportion which in ~ 



both sexes in equal 
But the fact is, that 



in’^rri^tho more'^'fj^e^c^Mrive*^ 
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variable in structore than the female; and yariationa in im- 
portant organs would generally be iQinriona. Bnt the aize of 
the body, and especially of the bead, being greater in male than 
female iWnts is another cause; for the males are thus more 
liable to be injured daring parturition. Ccmaoqucntly the still- 
born males are more numerous ; and, as a highly competent judge, 
Dr. Crichton Browne,“ believes, male infants often suffer in health 
for some years after birth. Owing to this excess in the death- 
rate of male children, both at birth and for some time sub- 
sequently, and owing to the exposure of grown men to various 
dangers, and to their tendency to emigrate, the females in all 
old-settled countries, where statistical records have been kept," 
are found to preponderate considerably over the males. 

It seems at first sight a m^terious fact that in different 
nations, under different conditions and climates, in Naples, 
Prussia, Weetphalia, Holland, France, England and the United 
States, the excess of male over female births is less when they 
are illegitimate than when legitimate." This has been explained by 
different writers in many different ways, as from the mothers 
being generally young, ^m the large proportion of first preg- 
nancies, &c. But we have seen that male infants, from the largo 
size of their heads, suffer more than female infants during 
parturition ; and as tho mothers of illegitimate children must bo 
more liable than other women to undergo bod labours, from 
various causes, such as attempts at concealment by tight lacing, 
hard work, distress of mind, &c., their male infants would 
proportionably suffer. And this probably is the most efficient 
of all the causes of the proportion of males to females bom 
alive being less amongst illegitimate children than amongst tho 
legitimate. With most animals the greater size of the adult 
male than of tho female, is duo to the stronger males having 
conquered the weaker in their struggles for the possession of 
the females, and no doubt it is owing to this foot that the two 
sexes of at least some animals differ in size at birth. Tbns 



" ‘ W«»t Riding Lniutic Anylnm 
Report.,’ Tol. i. 1871, p. 8. Sir J. 
Simpw>n bu prored that the head 
of the male infant ezoeeda that of 
the fenule by 3-8tha of an inch in 
circumference, and by l-8th in 
irantrerae diameter, ttnetalet ha. 
•hewn that woman is bom nnaller 
than man; Me Dr. Dnnnn, ‘Ke- 
onndity. Fertility, Sterility,’ 1871, 
p. 382. 

" With the savage Qnnracyt of 



Faragnay, according to the acenrate 
Azara (‘ Voyages dans I’Ame'riqne 
mend.’ tom. ii. 1809, p. 60, 179X 
the women are to the men in the 
proportion of 14 to 13, 

" Babbage, ‘Edinburgh Jonmal 
of Sdence,’ 1829, voL i. p. 88 ; olw 
p. 90, on still-bora children. On 
illegitimate children in England, 
Me ‘Report of Registrar-Ornenl 
for I860,’ p. ST, 
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\re have the ourions fact that wo may attrilmto the more 
frequent deaths of male than female infants, especially amongst 
the illegitimate, at least in part to sexual selection. 

It has often been supposed that the relative age of the two 
porents determines the sex of the ofispring ; and Frol Lenckart'” 
has advanced what he considers sufficient evidence, with respect 
to man and certain domesticated animals, that this is one impor- 
tant though not the sole factor in the result. So again the period 
of impr^nation relatively to the state of the female has been 
thought by some to be the efficient cause ; but recent observar 
tions discountenance this belief According to Dr. Stockton- 
Hough," the season of the year, tho poverty or wealth of the 
parents, residence in the country or in cities, the crossing of 
foreign immigrants, &c., all influence the proportion of the 
sexes. With mankind, polygamy has also been supposed to lead 
to the birth of a greater proportion of female infants ; but Dr. J. 
Campbell" carefully attended to this subject in the harems of 
Siam, and concludes that the proportion of male to female births 
is the same as from monogamous unions. Hardly any nuiinnl 
has been rendered so highly polygamous as tho English race- 
horse, and we shall immediately see that his male and female 
ofispring are almost exactly equal in number. I will now give 
the facts which I have collected with respect to the proportional 
numbers of the sexes of various animals ; and will then briefly 
discuss how far selection has come into play in determining the 
result. 



lfor»M.— Mr. Tegetmeier has been so kind as to tabulate for me from 
the ‘Kacing Calendar’ the births of race-horses daring a period of 
twenty-one years, viz., from 1846 to 1867: 1849 being omitted, os no 
retains were that year pablished. The total births were 29 jiCO,” con- 
sisting of 12,763 males and 12,797 females, or in tho proportion of 99'7 
malia to lOO females. As these numbers are tolerably large, and as 
they are drawn from all ports of England, daring several years, wo may 
with much confidence conclade that with the domestic hone, or lU 
least with the race-horse, the two sexes are produced ia almost equal 
namben. Tho fluctuatioiu in the proportious daring succesaive years 



•> Lsnclcart (in Wagnsr • Hand- 
wSrtsrbuch der Phyi.’ B. iv. 1853, 
s. 774. 

*• Social Science Assoc, of PhiU- 
delphia, 1874. 

*’ ‘ Anthropological Review,’ 
April, 1870, p. cviii. 

“ Daring eleven years a record 
was kept of the number of mares 
which proved barren or prematurely 
slipped their fools ; and it deserves 



It not far from one-third of 
the mares failed to produce living 
foals. Thus daring 1866, 809 male 
colls and 816 female oolU were bom, 
and 743 mores failed to produce 
offspring. During 1867, 836 malev 
and 902 females were bom, and 794 
mares tailed. 
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Are eloacly like tboee which occur with nunkind, when • nDuU and 
thinlT-popoUted ucw i« oontidered ; tbni in 18M the nelo horaee were 
o< 107-1, end in 18C7 u only 92'6 to 100 female*. In the tabnlate<i 
return* the proportion* nrjr in 070 !**, for the male* exceeded the 
fomalea during *ix anceaedTe Tear*; and the female* exceeded tbo 
male* during two period* each of four year*: thi*, howerer, may be 
accidental; at leait I can detect nothing of the Urid with man in the 
decennial tuble in the Begiitrar’* Report for 1866. 

During a period of twelre year*, from 1857 to 1868, the birtlm 
of a largo number of greyhound*, throughout England, wore *cnt to 
the * Field' newepaper ; and I am again indebted to Mr. Tegetmeier for 
eareflilly UbnUting the reanlta. The recorded birth* were 6878. 



eonsUting of 3605 male* and 3273 female*, that ia, in the proportion of 
110-1 maM to 100 female*. The greatMt flnetnation* oooutred in 
18M, when the proportion wa* a* 95-3 male*, and in 1867, a* 116 .*t 



Mr. Cupple* ha* enquired ftom aereral great breeder* of dog*, and finds 
that all without exception beliere that female* are produced in exce** : 
but he suggest* th*t thi* belief may hare arisen from female* bein;,- 
les* raln^ and from the ecoseqnent disappointment prodneing a 
stronger impivesion on the mind. 

sexe* of slieep are not ascertained by agricnl turist* until 
sereml months after birth, at the period when the male* are castrated : 
■o that the following return* do not rire the proportion* at birth. 
Moreover, I find that several great breeder* in Scotland, who annually 
mise some thousand sheep, are firmly convinced that a larmr proportion 
of male* than of female* die during the first year or two. Therefore the 
proportion of males would be somewhat larger at birth than at the age of 
castration. This is a remarkable coi nci dence with what, as we have 
seen, occur* with mankind, and both cases pntbaUy depend on tho 
same eanse. I have received returns from four gentlemeu in England 
who have bred Lowland sheep, chiefly Leicester*, during the lost ten to 
sixteen years; they amount altogether to 8965 births, consisting of 
4407 male* and 4.558 females; that is in tho proportion of 96-7 male* to 
100 fcmalos. With respect to Cheviot and block-faced sheep bre«l in 
Scotland. I have received return* from six breeders, two of them on a 
large scale, chiefly for tho year* 1867-1869, but some of the returns 
extend back to 1862. The total number recorded amonnU to 50 «!« 
consisting of 25,071 male* and 25,614 females, or in theproporti 
97.9 male* to 100 female*. If we take the Fmgliih and Scotch re 



. , “of tbo males, but 

probably this would not hold good at birtL“ 

Of Cattu I have received return* from nine gentlemen of 982 births, 
ton few to be trusted; these conaistod of 477 bnll-calvea and 505 cow- 

•• 1 am moch iadabted to Mr. tioa to tb* prematar* dsstbs of tb* 
Cupplss for having procured for m* mol**,— a sUtsment subsequently 
th* above roturns from Scotland, as coafiraMd by Hr. Aitchisoa and 
well as some of the following re- others. To thi* latter gentleman, 
turas on cattle. Mr. R. Elliot, of and to Mr. Payan, 1 owe my thank* 
Laighwood, first called my atUn- for large return* a* to sheep. 
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oalres ; Le^ In the proportion of SM-4 moles to 100 iemolcs. The Rer. 
W. D. Fox informs me that in 1867 ont of 34 celres bom on a farm in 
Derbyahire only one vaa a bniL Hr. Harriaon Weir has enquired from 
eereiu breeders of figt, and most of them estimate the male to tho 
female births as abont 7 to 6. This same gentleman has bred BaVbiU 
for many years, and has notieed that a far greater number of bucks aio 



little. In regard to the common rat, I have received conflicting 
statements. Ur. B. Elliot, of Laighwood, informs me that a rat-catcher 
assured him that be bad always Ibnnd the moles in great exoeas, even 
with the young in the nest In oonaequence of this. Hr. Elliot 
himself subsequently examined some hundred old ones, and ibnnd tho 
, » jjj Buckland has bred a largo number of white 



oreupation, tho statement may perha , 

describing an antelope of S. Africa" (Sobaa eUijmprymtuu\ remarlu, 
that in the herds of this and other species, the males are few in number 
'is natives b^ve that they are bora in 
' at the younm males are expelled 

. 1 says, that though bo has himself 

never seen herds oonsiating of ranng males alone, otiicrs affirm that 
this does occur. It appears probable that the young when expelled 
flora the herd, would often foil a prey to the many boasts of prey of tho 
country. 



7 to 100. In regard to domestio pigeons tliore is good 
evidence either that the males are prodooed in exoeas, or that they live 
lon^r ; for these birds invariably pair, and single males, as Ur. Teget- 
meier informs me, can always be purchased cheaper than females. 
L'aually the two birds reared from the two eggs laid in the same nest 
are a male and a female ; but Ur. Haniaon Weir, who has beenso largo 
a breeder, says that be has often bred two cocks from the same nest, 
and seldom two bens ; moreover, the bmi is generally the weaker of the 
two, and more liable to perish. . 

With respect to birds in a state of nature, Ur. Gould and others" 
are convinced that the males are generally the more numerous; and 
as tho young moles of many species resemble the females, tho latter 
would naturally appear to be tho more numerous. Largo numbeis of 

^ ts are reared by Ur. Bakcrof Leadenhall born eggs laid by wild 
id he infmms Ur. Jenner Weir that four or five maies to one 
female are generally prodooed. An experienced observer remarks," 



" Bell, * History of British Qnad- 
rvpsds,’ p, 100. 

" ‘ Iliustrationa of the Zoology 
of S. Africa,' 1849, pi. 29. 

“ Brehm (* lUust. Tbiarlebeo,’ B. 



Iv. a 990) comas to tbs same oon- 
clusioa. 

" On the authority of L. Lloyd. 
‘Gams Birds of Sweden,’ 1887, rp. 
11, 132. 
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thkt in ScudinAvia the bnmib of the oaperoeiliie and black-cock 
contain moro males than femalea ; and that with the Dal-ripa (a kind 
of ptamigan) mote males than females attend the Islis or places of 
oonrtahip: bat this latter cireunistaneo is aeeoontcd for by some 
nbsenrets by a greater number of hen birds being killed by rennin. 
From rarioos tocU giren by White of 8 elbatne,« it seems clear that 
the males of the partridge must be in coosidenble execas in the sooth 
of England ; and I hare been assured that this is the case in Scotland. 
Mr. Weir on enquiring from the dealers, who rcocire at oertain seasons 
large numbers of rulb (Madketm pagaox), was told that the males are 
mneh the more numeruas. This same e«tni«ii.t iiu a]|o enquired for 
me from the biidcatdters, who aimoally catch an astoaisliing nnmto 
of Tarious small speeies alire for the Losidoa market, and he was un- 
hesitatingly answered by an <dd and trustworthy man, that with the 
chaffinch the moles ore in large excess ; he thought as high as 2 moles to 
1 female, or at least as high as S to S." The males of the blackbird, 
he likewise maintained, ware by the more numoroas, whether 
caught by traps or by netting at night These statements may 
apparently be trusted, because this same man a«l-t that the sexes are 
about equal with the lark, the twite (htnurfo moatona), and goldfinch. 
On the other hand, be is certain that with the common linnet, 
females preponderato greatly, but unequally daring different years; 
during some years be has found the females to the malea as four to one. 
It should, boweyer,be borne in mind, that the chief season for catching 
birds does not begin till September, so that with smno necies portiiu 
migtaUons may hare begun, and the flocks at this period often consist 
of hens alone. Mr. Sulvin paid particular attention to the sexes of the 
humming-birds in Central America, and be is eonrinced that with 
most of the species the moles are in excess; thus one year he procured 
‘.!01 specimens belonging to ten species, and these consisted of 166 
males and of only 88 females. With two other speeies the females were 
in excess; but the proportions apparently vary either daring different 
seasons or in different localiUes; for on one occasion the males of 
Ommloptanu kemUeueurut were to the females os 5 to 2 , and on 
another occasion'* in exactly the rerersed ratio. As bearing on this 
latter point, I may add, that Mr. Powys found in Corfu and Epirus 
the sexes of the chaflitKh keepfog apart, and ** the females by far the 
- most numerous;" whilst in Palestine Mr. Tristram found “the male 
“ flocks appearing greatly to exceed the female in number.”*’ 80 
again with the QuiUahu miqfor, Mr. O. Taylm** says, that in Florida 
there were ” yery few females in proportion to the males,” whilst in 
Honduras the proportion was the other way, the spedes thisro haring 
the character of a polygamist 



** ‘Nat. Hist, of Sellwrns,’ letter 
xxix. edit of 1825, rol. t ^ 139. 

** Mr. Jeimer Weir recsired 
similar informatioB, on making ea- 
quiriee during the following ysar. 
To shew the number of liring chaf- 
finches caught, I may mention that 
in 1869 there was a match between 
two experte, and one man cnoght 
in a day 62, oisd another 40, i^e 
chsffinchss. The greatest number 
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‘Ibis,’ 1860, p. 137; and 1867, 



p. 369. 

** ‘IWs,’ 1862, p. 137. 
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FISH. 

With Fish the proportional numbers of the sexes can bo aacertaiued 
only by catching them in tha adolt or nearly adult state ; and there 
ore many difScuUies in arriTing at any just conclusion.** Infertile 
females might readily be mistaken for males, as Dr. Giintbor has 
remarked to mo in regard to trout. With some species the males are 
believed to die soon after fertilising the ova. With many species tho 
males are of much smaller size than the females, so that a largo 
number of males would escape from the same net by which the females 
were caught M. Oarbonnier," who has especially attended to tho 
natural history of the pike (Fsoz lueius), states that many males, osring 
to their small size, are devoured by the larger females ; and he Itelieves 
that the males of almost all fish are expose from this same causa to 
greater danger than the females. Nevertheless, in the few cases in 
which the proportional numbers have been actually observed, tho 
males appear to be largely in excess. Thus Mr. R. Buist, tho superin- 
tendent of the Stormontfleld experiments, says that in 1863, out of 70 
salmon first landed for the purpr^ of obtaining the ova, upwards of 60 
were males. In 1867 he again “ calls attention to the vast disproportion 
** of the moles to tho females. Wo had at the outset at least ten males 
“to one female.” Afterwards females sufficient for obtaining ova were 
procured. He adds, “ from the great proportion of the males, they are 
“constantly fighting and tearing each other on the spawning-be^’”' 
This disproportion, no doubt, con bo aooountod for in port, but whether 
wholly 18 doubtful, by the males ascending tho rivers ^fore the 
females. Mr. F. lluokland remarks in regard to trout, that “ it is n 
“ curious fact that the males preponderate very largely in number over 
“ the females. It invariably happens that when the mst rush of fish is 
‘f made to the net, tliere will be at least seven or eight moles to one 
“female found captive. I cannot quite account for this; either tho 
“ moles are more numerous than tho females, or the latter seek safely 
“ by concealment rather than flight.” He then adds, t^t by carefully 
searching the banks, sufileiont females for obtaining ova can M found.'* 
Mr. H. I«e informs me that out of 212 trout, taken for this purpose in 
Lord Portsmouth’s park, 150 wore males and 62 females. 

The males of the Oypriuidse likewise seem to be in excess ; but 
several members of this Family, viz., tho carp, tench, bream and 
minnow, appear regularly to follow the practice, rare in the animal 
kingdom, of polyandry; for tho female whilst s|iawning is always 
attended by two males, one on each side, and in tho case of tho broaiu 
by three or four males. This fact is so well known, that it is always 
recommended to stock a pond with two male tenches to one femaie, or 
at least with three males to two females. With the minnow, an 
excellent observer states, that on the spawning-beds the males are ten 
times as numerous os the females ; when a fe^e oomes amongst the 



** Lsucksrt quotes Bloch (Wag- 
ner, ‘ HsndwSrterbnch der Phys.’ 
B. iv. 1833, a 775), that with fish 
there are twice as many males as 

Quoted in the ‘Farmer,’ March 



18, 1869, p. 369. 

‘The Stonnontfield Piscieol- 
tnral Experiments,’ 1866, p. 23. 
The ‘ Field ’ newspaper, June 29th, 
1867. 

'• ‘Und and Water,’ 1868, p.41, 
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Ditilc*, *‘ibo b immedbtelj pretied eloMly by a male on eaeb aide; 
“aiHl when they bare been in that lituation foi a time, an aupeneded 



In thu gnat Clan, the Lepidoptera almoit alone afford meani for 
jodging of the proportional numbers of the sexes ; for they hare been 
volbcted with special can by many good obeerrers. and have been 
largely fared from the egg or caterpillar state. I had hoped that some 
bneden of silk-moths might have kept an exact record, but after 
writing to France and Italy, and oonsniting rarioas treatises, I cannot 
rind that this has ever been done. The pincral minion appean to be 
that tho sexes an nearly equal, but in Italy, as I bear from Pnfeisor 
Usnestrini, many breeden an convinced that the females an produced 
in excess. ThU same naturalist, however, informs me, that in the two 
yearly broods of the Ailanthns silk-moth iBombj/x eynOua), the nudes 
greatly preponderate in the first, whilst in the second the two sexes an 
nearly equal, or the females rather in excess. 

In regard to Uutterflies in a state of nature, several obsorven havo 
been much struck by the apparently enormous pnponderanco of tb« 
males.’* Thus Ur. Bates,'* in spctddng of several qrecias, about a 
hundred in number, which inhabit the Upper Amaaons, says that the 
males an much mon numenos than the females, even in the propor- 
tion of a hundred to one. lu North America, Edwards, who had great 
experience, estimates in the germs Papilio^o nudes tl ' ’ 

. in one of these, 

which swtrrnu in open places, ha estimated the number of mtdes as 
fifty to one fottub. With another species, in which tho males an 
numerous in certain localities, he colleoted only five females dnring 
seven years. In the island of Bourbon, M. Miullard states that tho 
males of one species of Pimilio an twenty times as numenns as tho 
females.” Hr. Trimen infesms me that as tar as ha has himself seen, 
or heard from others, it b tan for the females of any bntterfly to 
exceed the males in nnmber; bnt three South African species por- 
Impa offer an exception. Mr. Wallace’' states that the females of 
OrnUkopUra cratm, in the MaUy archipelago, an mon common and 
mon e^y canght thim the males; bnt thbb a ram butterfly. I may 



'• yarrell, ‘ HUt. BritUh Fishes,’ 
vol. L 1836, p. 307 ; on the Cppraut 
cofy)b,p.331; ea the Ibos M<i{yarss, 
p. 331 ; oa the Ahramit inma, p. 
336. See, for the minnow (Zsti- 
ebevs phainuu), * London’s Itsg. of 
iNat. But.’ voL V. 1833, p. 682. 

’* Leockart quotes Meiaecke 
(Wagner, ‘ HaadwSrterbcmh der 
Phya’ B. hr. 1853, a 775) that 
the males of Bntterflles an three 



or four times as numerous as the 

’* ‘Tbs Naturalist on the Ams- 
soas,’ voL U. 1863, p. 338, 347- 
” Foot of these oases an gives 
by Ur. Trimen in hb ‘Bhopalocera 
Afiricsi Anstralb.’ 

" Quoted by Trimen, ‘ Transact. 
Eat. Soc.’ voL v. part iv. 1866, p. 330. 

’* ‘Transact. Una. Soc.’ voL xxv. 
^ 37 . 
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here add, that in Hyperythia, a genns of motha, Gncnte anyi, that 
from four to fire femalea are eent in collectiona from India 'for ono 

When thia inbject of the proportional numbers of the sexes of insects 
vaa bronglit before the Entomological Society,” it was genemll; 
admitted that the males of most Lepidoptern.m the adult or imago 
state, are canglit in greater numbers than the females : bnt this fact 
was attributed by Tariona obeerrera to the more retiring habits of the 
females, and to the males emerging earlier from the cocoon. This 
latter cinnmatance is well known to ocmr with most Lepidoptera, as 
welt as srith other insects. So that, as M. Personnat remarks, tlic 
males of the domesticated Bomiyx Panamai, are nseless at the ban- 
ning of the season, and the fciwes at the end, from the want of 
mates.” I cannot, howeror, persuade myself that these causes suffleo to 
explain the great excess of males, in the above cases of certain butter- 
flies which are extremely common in their native conntrics. Mr. 
Staunton, who has paid very close attention during many years to the 
smaller moths, informs me that when he collected them in the imsTO 
state, ho thought that the males were ten times as numerous as tno 
females, but that since he has reared them on a large scale from the 
oaterpillar state, ho is convinced that the fomalM are the more 
numerous. Several entomologists concur in this view. Hr. Double- 
day, however, and some others, take an opposite view, and are con- 
vinced that they have reared from the eggs and caterpillars a larger 
proportion of males than of females. 

Besides the more active habits of the moles, their earlier emergence 
from tho cocoon, and in some cases their frequenting mote open 
stations, other canses may bo assigned for an apparent or real difl<!renra 
in the proportional numbers of the sexes of Lepidoptera, when cap- 
tured in the imago state, and when reared from the egg or caterpillar 
state. I hear from Professor Canestrini, that it is believed by many 
breeders in Italy, that the female oaterpillar of the silk-moth siiffutr 
more from tho recent disease than the male ; and Dr. Btaudingcr 
informs mo that in rearing Lepidoptera more females die in tho 
cocoon than males. With many species tho female caterpillar is larger 
than the male, and a collector would naturally choose tho finest 
spedmens, and thus unintentionally collect a larger number of females. 
Three collcctnrs have told mo that this was their practice ; bnt Dr. 
Wallace is sure that most collectors take all tho specimens which they 
ran find of tho rarer kinds, which alone , are worth the trouble of 
rearing. Birds when surrounded by caterpillars would prohably 
devour tho largest ; and Professor Caneiitriui informs me that in Italy 
some breeders believe, though on insufficient evidence, that in the first 
broods of the AUanthus silk-moth, the wasra destroy a larger number of 
the female than of the male caterpillars. Dr. Wallace farther remarks 
that female caterpillars, from being larger than tho males, requiro 
more time for their development, and consume more food and mois- 
ture; and thus they would be exposed during a longer time to 
danger from ichneumons, birds, fte., and in times of scarcity wonid 
perish in greater numbers. Hence it appears quite possible that 



” ‘ Proc. Eatomolog. Soc.’ Feb. ‘ Proc. Eat. Soe.’ 3rd Mrias, voL v 
17th, 1W8. 1867, 1.487. 

” Quoted by Dr. Wallace in 
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in • ttate of nnture, fowCT female Lcpidoptcra may reach matarity 
than malea; and for oar special object we are eonoencd with thdr 
relative nomben at maturity, when the sexes are ready to propagate 
their kind. 

The manner in which the males of certain moths congregate in 



neat excess of males, though this tort may perhaps bo accounted for 
by the earlier emornnee of the males from their cocoons. Mr. 
gtainton infonns mo that from twelve to twenty males, may often be 
seen oonnegated round a female Elaehula ru/oeimerca. It is well 
known that if a virgin Lanocampa querent or Salumia earpwi 
be exposeti in a cage, vast numbers of msdes collect round her, and if 
confined in a room will even como dovm the chimney to her. Mr. 
Duuhloday believes that he has seen from fifty to a hundred males of 
lioth these species attracted in tho coarse of a single day by a female 
in confinement. In the Isle of Wight Mr. Trimen ex|>osed a box 
in which a female of the Lasiocampa had been confined on the 
previous day, and five males soon endeavoured to gain admittance. 
In Australia H. Vorreanx, having placed the female of a small 
Uombyx in a box in his pocket, was followed by a crowd of males, so 
that about 200 entered the bouse with him." 

Mr. Doubleday has oalled my attention to H. Standinger's " list 
nf Lcpidoptcra, which nves the prices of the males and females of 
300 qtedos or well-marked varieties of butterflies (Rbopolocera). The 
prioes for both sexes of the very common species are of oonrse the same ; 
but in 114 of the rarer species they difier; tho males being in all cases, 
excepting one, the cheaper. On an average of the prices of the 1 13 species, 
the price of the mole to that of tho female is as 100 to 140 ; and this 
apparently indicatca that inversely the males exceed the females in 
the same proportion. About 2000 species or varieties of moths 
(Heteroceru) are oatalngued, those with wingless females being here 
excluded on account of the differeooe in habits between tho two sexes: 
of these 2000 species, 141 differ in price according to sex, the males 
of 130 being cheaper, and those of only 11 being dearer than the 
females. Tho average prkc of the males of the ISO specks, to that of 
the females, is as 100 to 143. With respect to the butterflies in this 
priced list, Mr. Donbleday thinks (and no num in England has had 
more experience), that there is nothing in the habits of the species 
which can account for the difference in the prices of the two sexes, 
and that it con be accounted for only by an excess in the number of 
the males. lint I am bound to odd thM Dr. Btaudinger informs me, 
that he is himself of a different opinion. He thinks that the less active 
iukbits of the females and the earlkr emergence of the rnoles will 
nccount for his coUeotors soonring a larger number of males than 
offcmales, and consequently for the lower prices of the former. With 
respect to specimens reared bom the cat^illar-state, Dr. Staudinger 
lieheves, as provionsly sUted, that a greater number of females than of 
males die whilst confined in the ooeoons. Ho adds that vrith certain 



Of direct observations on tho sexes of Lcpidoptcra, reared cither 

" Blaeebard, ‘ MAoraorphoMS, “ * Lepidoptersn - Doubletton 

Moure dss lassctss,’ IMS, pp. 2 ;5- Lists,’ Berlin, No. x. 1866. 

226 




round a single female, apparently indicates a 



species one sex 



preponderate over the other during certain 
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fora or catorpUlar*, I haro reaeirod only the faw following 



The Her. J. Hellins” of Exeter reared, doring 1868,1 
inugoe of 73 epeciee, which couixted of. . . j 

Mr. Albert Jones of EUham reared, daring 1868,1 

inugot of 9 species, which 

During 1869 he reared iniagoa 

sisting of 

Mr. Buckler of Enuwortb, Hants, during 1869,) 
reared images fomi 74 species, r ' " 

Dr. Wallace of Colchester reared fo 
Bombyx cynthia .... 

Dr. Wallace rMsed, from cocoons of 

sent from China, during 1869 .... 

Dr. Wallace raised, daring 1868 and 1869, from ti 
lots of cocoons of Bombyx yama>msi 

Total .... 



Bants, during 1869,1 
ies, consisting of. . / 
id from one brood of) 

u of Bombyx Pemyil 

«9 ; 



So that in eight lote of cocoons and eggt, males were produced 
1“ together the pn^rtion of males is as 122 7 

to 100 females. But the numbers are hardly large enough to bo 
trustworthy. x o e- 

On the whole, from these Tarious sources of eridence, aU pointing 
m the same direction, I infer that with most species of LepUoptera. 
the mature males generaUy exceed the females in number, whatorer 
theproportions may be at their first omergeuce from the egg. 

With reference to the other Orders of insects, I have been able 
to collect Tery little reliable information. With the stag-beetle 
(XueaiiHs eerrss) “the males appear to be much mote numerous 
“than the females;” but when, as ComoUas remarlced during 1867, 
an anusnal number of these beetles appeared in one port of Germany 
the females appeared to exceed the males as six to one. With one of 



linidm), in whu 

“ far more numerous than the opposite sex." Ur. Janson stated at the 
Entomological Society that the females of the hark- feeding Tomieut 
mOonu are so common as to be a plague, whilst the males are so nte 
as to be hardly known. 



** This naturalist has been so 
kind as to send me some reaulu 
from former yean, in which the 
females teem^ to preponderate; 
but so many of the figures were 
estimates, that I found it impossible 
to tabulate them. 



” Gilnther’s ‘ Record of Zoo- 
logical LiUrature,’ 1867, p. 260. 
On the excess of female Lucanus, 
ibidep. 2SO. On the males of Luca- 
aus in England, Westwood, ‘ Modem 
Class, of Insects,’ toL 1. p. 187. On 
the Siagonium, ibid. p. 172. 
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It iB hardly worth while Baying anything abont the proportion of 
the aexee in certain apecies and even groupB of inaectii, for the males 
are nnknown or very rare, and the females are parthenogenetic, that 
is, fertile without sexual union; examples of this are afforded by 
several of the Cynipidte.” In all the gall-mokiug Cynipidse known 
to Mr. Wulsh, the females are four or live times as numerous as the 
males ; and so it is, os ho informs me, with the gall-making Cecidomyiim 
(Diptera). With some common species of Saw-flics (Tonthredinml 
Mr. F. Smith has reared hundreds of specimens from larvm of all 
sixes, but has never reared a single male : on the other hand, Curtis 
says,** that with certain species (Athalia), bred by him, the males were 
to the females as six to one ; whilst exactly the reverse ooenrred with 
the mature insects of the some s^ios caught in the fields. In the 
family of Bees, Uermanii Miiller.*' collected a large number of 
specimens of many s^ies, and reared others from tbe cocoons, and 
counted the sexes. He found that the males of some species gi^tly 
exceeded the females in number ; in others the reverse occurred ; and 
in others the two sexes were nearly equal. But as in most cases the 
males emerge from the ooooons before the females, they are at tho 
oommoiicement of the breeding season practically in excess. Miiller 
also observed that the relative number of tho two sexes in sonw 
species differed much in different localities. But as U. Miiller has 
himself remarked to me, these remarks must be received with 
some caution, as one sex might more easby escape observation than 
the other. Thus his brother Fritz Miiller lias noticed in Brazil that 
the two sexes of the same species of bee sometimes frequent different 
kinds of flowers. With respect to tho Orthoptera, 1 know hardly 
anything about the relative number of tho sexes : Korte," however, 
says that out of 500 locusts which ho examined, tho males were to 
the females as five to six. With tho Neuroptera, Mr. Walsh states 
that in many, but by no means in all the species of the Odonatons 
group, there is a great overplus of males : in the genus Hetcrina, also, 
tho males are generally at least four times as numerous as the females. 
In certain species in tho genus Gomphns tbe males are equally in 
excess, whilst in two other species, the females are twice or thrice 
ns uumerons as tho males. In some European species of Psoens 
thousands of females may bo collected without a single mole, whilst 
with other species of tho some genus both sexes ore common." In 
England, Mr. MaoLochlan has captured hundreds of tho female 
Apalania mtiUebrit, but has never seen the male; and of Boreut 
hyemalit only four or five males have been seen here." With most 
of these spedes (excepting the Tenthrodinoi) there is at present nu 
evidence tnat the females are subject to parthenogenesia ; and thus we 
see how ignorant we are of tbe causes of tho apparent discreponcy in 
the proportion of the two sexes. 

In tho other Classes of the Articulata I have been able to collect still 



" Walsh, in ‘The American En- 
tomologist,’ vol. i. 1869, p. 103. 
F. Smith, ‘Record of Zoological 
LiUraturs,’ 1867, p. 328. 

" ‘ Farm Insects,’ pp. 65-46. 

*’ ‘ Anwendong der Darwinschen 
Isihre Verb. d. n. V. Jahrg. xxiv.’ 

" ‘Die Strich, Zng oder Won- 



derheuachrecke,’ 1828, p. 20. 

" * Observations on N. American 
Neuroptera,’ by H. Hagen and B. D. 
Wulsh, * Proc. Ent. Soc. Phila- 
delphia,’ Oct. 1863, pp. 168, 223, 
239. 

" ‘ Proc. Ent. Soc. London,’ Feb. 
17, 1868. 
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]«»■ information. With Spiders, Mr. Blackwall, who has caiefuIlT 
attended to this olasa daring many yean, writes to me that the males 
from their more erratic habita are more commonly seen, and therefore 
appear mure niuneroua. This is actually the case with a few species ; 
but he mentions several species in six pnera, in which the lemales 
appear to be much more numerous than the males.*' lire small size of 
the males in comparison with the females (a peculiarity which is sonu'> 
times carried to an extreme degreeX and their widely different appear- 
ance, may account in some instances for their rarity in collections." 

Some of the lower Crustaceans are able to propagate their kind 
asexnally, and this will account for the extreme rarity of the males : 
thus Von Siebold" carefully examined no less than 13,000 specimens of 
Apus from twenty-one localities, and amongst these he found only 
319 males. With some other forms (as Tanais and CyprisX as Fritz 
Miiller informs me, there is reason to beliere that the Tn«le« are mucli 
shorter-lived than the females ; and this would explain their scarcity, 
supposing the two sexes to be at first equal in number. On the other 
hand, Muller has invariably taken far more males than females of the 
Diastylidro and of Cypridina on the shores of Brazil; thus with a 
s^ics in the latter genus, 63 specimens caught the same day included 
57 males; but he suggests that this preponderance may be due to 
some unknown difference in the liabits of the two sexes. With one 
of the higher Brazilian crabs, namely a Gelasimns, lUtz MOlIer 
found tho males to be more numerotu than the females. According 
to tho large experience of Mr. C. S^co Bate, the reverse seems to 
be the case with six common Briti^ crabs, the names of which bo 
has given me. 

The proportion of the sexes in rdation to natural selection. 

There is reason to suspect that in some ccses man has by 
selection indirectly influenced his own sex-producing powers. 
Certain women tend to produce during their whole lives more 
children of one sex than of the other : and the same holds good 
of many animals, for instance, cows and horses ; thus Mr. Wright 
of Yelderslcy House informs me that one of his Arab mares, 
though put seven times to different horses, produced seven 
fillies. Though I have very little evidence on this head, analogy 
would lead to tho belief, that the tendency to produce either 
sex would bo inherited like almost every other peculiarity, for 
instance, that of producing twins; and concerning the above 
tendency a good authority, Mr. J. Downi^, has communicated 
to me facts which seem to prove that this does ocenr in certain 
flunilics of ahort-hom cattle. CoL Marshall ** has recently found 
on careful examination that the Todas, a hill-tribe of India. 

•* Another great authority with O. P. Cambridge, aa quoted is 
respect to this c1m«. Prof. Thorell of * Quarterly Journal of Science, 



See, on this subject, Mr. Ill, 194, 196. 
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consist of 112 males and 84 females of all ages— that is in a ratio 
of 183'3 males to 100 females. The Todas, who are polyandnms 
in their marriages, during former times invariably practised 
female infanticide ; but this practice has now been discontinued 
for a considerable period. Of the children bom within late years, 
the males are more numerous than the females, in the proportion 
of 124 to lOO. Colonel Marshall accounts for this fact in the 
following ingenious manner. “ Let us for the purpose of illustra- 
" tion take three families as representing an average of the 
“ entire tribe ; say that one mother gives birth to six daughters 
“ and no sons ; a second mother has six sons only, whilst the 
“ third mother has three sons and three daughters. The first 
“ mother, following the tribal custom, destroys four daughters 
“ and preserves two. The second retains her six sons. The third 
“ kills two daughters and keeps one, as also her three sons. We 
" have then from the three families, nine sons and three daughters, 
"with which to continue the breed. But whilst the males 
" belong to families in which the tendency to produce sons is 
" groat, the females are of those of a converse inclination. Thus 
“ the bias strengthens with each generation, until, as wo find, 
“ families grow to have habitually more sons than daughters.” 
That this result would follow from the above form of infanticide 
seems almost certain ; that is if we assume that a sex-producing 
tendency is inherited. But as the above numbers are so ex- 
tremely scanty, I have searched for additional evidence, but 
cannot decide whether what I have found is tmstworthy; 
nevertheless the facts are, perhaps, worth giving. The Maories of 
Now Zealand have long practised infanticide ; and Mr. Fenton” 
states that he “ has met with instances of women who have de- 
" stroyed four, six, and even seven children, mostly females. 
" However, the universal testimony of those best qualified to 
" judge, is conclusive that this custom has for many years been 
“ almost extinct. Probably the year 1835 may be named as the 
" period of its ceasing to exist.” Now amongst the New Zea- 
landers, as with the Todas, male births are considerably in excess. 
Mr. Fenton remarks (p. 30), " One fact is certain, although the 
" exact period of the commencement of this singular condition of 
" the disproportion of the sexes cannot be demonstratively fixed, 
" it is quite clear that this course of decrease was in full opera- 
" tion during the years 1830 to 1844, when the non-adult 
" population of 1844 was being produced, and has continued 
" with great energy up to the present time.” The following 
statements are taken from Mr. Fenton (p. 26), but as the numbers 
” ‘Aborigisal lobabitnats of NewZealaoil; Governnent Report,’ 1859, 
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ure not large, and os the oenans was not accurate, uniform 
reenlts cannot be expected. It should be borne in mind in this 
and tbe following cases, that the normal state of evor 7 population 
is on excess of women, at least in all ciyilisod countries, chiefly 
owing to the greater mortality of the male sex during youth, and 
parUy to accidents of all kinds later in life. In 1858, the 
native population of New Zealand was estimated as consisting 
of 31,667 males and 24,303 females of all ages, that is in the 
ratio of 130'3 males to 100 females. But during this same year, 
and in certain limited districts, the numbers were ascertained 
with much care, and the males of all ages were here 753 
and the females 616; that is in the ratio of 122-2 males to 100 
females. It is more important for us that during this same 
year of 1858, the non-adult males within the same district 
were found to be 178, and the non-adult females 142, that is in 
the ratio of 125-3 to 100. It may be added that in 1844, at 
which period female infanticide had only lately . ceased, the 
non-adult males in one district were 281, and the non-adult 
females only 194, that is in the ratio of 144*8 males to 100 females. 

In the Sandwich Islands, the males exceed the females in 
number. Infanticide was formerly practised there to a frightful 
extent, but was by no means confined to female infimts, as 
is shewn by Mr. Ellis,** and as I have been informed by Bishop 
Staley and the Bev. Blr. Coan. Nevertheless, another apparently 
trustworthy writer, Mr. Jorves," whose observations apply to 
the whole archipelago, remarks : — “ Numbers of women are to 
“ be found, who eonfees to the murder of from three to six or eight 
** children and he adds, “ females from being considered less 
“ useful than moles wore more often destroyed.” From what is 
known to occur in other parts of the world, this statement is 
probable; but must be received with much caution. The 
practice of infanticide ceased about the year 1819, when idolatry 
was abolished and missionaries settled in the Islands. A careful 
census in 1839 of the adult and taxable men and women in the 
island of Kauai and in one district of Oahu (Jarves, p. 404), 
gives 4723 males and 8776 females; that is in the ratio of 
125-08 to 100. At the same time the number of males under 
fourteen years in Kauai and under eighteen in Oahu was 1797, 
and of females of the same ages 1429 ; and hero we have the 
ratio of 125*75 males to 100 females. 

In a census of all the islands in 1850," the males of all ages 

“ ‘ Narrative of a Tour through " Thia ia given in the Kev. H. T. 
Bawaii,' 1826, p. 298. Cheever’a ‘ Life in the Sandwich la- 

** ‘ Hiatory of the Sandwich lands,’ 181il, p. 277. 
lalanda,’ 1843, p. 93. 
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alluded to, the greater facility of parturition ariongst saTagea, 
and tho less consequent injury to their male infants, would 
tend to increase the proportion of liTo-bom males to females. 
There does not, however, seem to be any necessary connection 
between savage life and a marked excess of males; that is if we 
may judge by tho character of the scanty o&pring of the lately 
existing Tasmanians and of the crossed of&pring of the Tahitians 
now inhabiting Norfolk Island. 

As the males and females of many animals differ somewhat in 
habits and are exposed in different degrees to danger, it is 
probable that in many cases, more of one sex than of the other 
are habitually destroyed. But as far as I can trace out the com- 
plication of causes, an indiscriminate though large destruction 
of either sex would not tend to modify the sox-pn^ucing power 
of the species. With strictly social animals, such as bees or ants, 
which produce a vast number of sterile and fertile females in 
comparison with tho males, and to whom this preponderance is 
of paramount importance, wo can see that those communities 
would flourish b^t which contained females having a strong 
inherited tendency to produce more and more females ; and in 
such cases an unequal sex-producing tendency would be ulti- 
nnately gained through natural selection. With animals living 
in herds or troops, in which tho males come to the front and 
defend the herd, as with tho bisons of North America and certain 
baboons, it is conceivable that a male-producing tendency might 
be gained by natural selection; for the individuals of tho better 
defended herds would leave more numerous descendants. In 
the case of mankind the advantage arising from having a pre- 
ponderance of men in the tribe is supposed to bo one chief cause 
of the practice of female infanticida 

In no case, as far as we can see, would an inherited tendency 
to produce both sexes in equal numbers or to produce one sex 
in excess, be a direct advantage or disadvantage to certain 
individuals more than to others ; for instance, an individual 
with a tendency to produce more males than females would not 
succeed better in the battle for life than an individual with an 
opposite tendency ; and therefore a tendency of this kind could 
not he gained through natural selection. Nevertheless, there are 
certain animals (for instance, fishes and cirripedes) in which two 
or more males appear to be necessary for the fertilisation of the 
female ; and the males accordingly largely preponderate, but it 
is by no means obvious how this male-producing tendency could 
have been acquired. I formerly thought that when a tendency 
to produce the two sexes in equal numbers was advantageous to 
the species, it would follow from natural selection, but I now 
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see that the whole problem is so intricate that it is safer to leare 
its solution for the future. 



CHAPTER IX. 

SsooxDART Sexual Chabaotebs in the Lowteb Classes or 
THE AhIHAL KiNODOH. 

ThaM characten alaent in the lowest classes — Brilliant colours — Mollnsca 
— Annelids— Cnutacea, secondary sexnal characters strongly dereloped ; 
dimorphism ; colonr ; characters not acquired before maturity — Spiders, 
sexual colours of; stridnlatlon by the males — Myriapoda. 

With nriinmlg belonging to the lower classes, the two sexes 
are not rarely united in the same individual, and therefore 
secondary sexual characters cannot be developed. In many 
cases whero the sexes are separate, both are permanently at- 
tached to some support, and the one cannot search or struggle 
for the other. Moreover it is almost certain that these animals 
have too imperfect senses and much too low mental powers, to 
appreciate each other's beauty or other attractions, or to feel 

Hence in these classes or sub-kingdoms, such as the Protozoa, 
Coelenterata, Echinodermata, Scolccida, secondary sexual cha- 
racters, of the kind which wo have to consider, do not occur; and 
this fact agrees with the belief that such characters in tho 
higher classes have been acquired through sexnal selection, 
which depends on the will, desire, and choice of either sex. 
Nevertheless some few apparent exceptions occur; thus, as I 
hear from Dr. Baird, tho males of certain Entozoa, or internal 
parasitic worms, differ slightly in colour from the females ; but 
wo have no reason to suppose that such differences have boon 
augmented through sexual selection. Contrivances by which tho 
male holds the female, and which are indispensable for the 
propagation of the species, are independent of sexual selection, 
and have been acquired through ordinary selection. 

Many of the lower animals, whether hermaphrodites or with 
separate sexes, are ornamented with the most brilliant tints, or 
oro shaded and striped in an ele^t manner ; for instance, many 
corals and sea-anemones (Actini»), some jelly-fish (Medusse, 
Porpita, Ac.), some Flanarim, many star-fishes. Echini, Ascidians, 
&c. ; but we may conclude firom tho reasons already indicated, 
namely the union of the two sexes in some of these animals, the 
jiermanently afiSxed condition of others, and the low mental 
powers of all, that such colours do not serve as a sexual 
attraction, and have not been acquired through sexnal selection. 
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It shoald be borne in nund that in no case hare wo suffi- 
cient OTidence that colours Lave been thus acquired, ex- 
cept where one sex is much more brilliantly or oonspicuonsly 
coloured than the other, and where there is no diflerenoo 
in habits between the sexes sufficient to account for tbeir 
different colours. But the evidence is rendered as complete 
as it can ever be, only when the more ornamented indivi- 
duals, almost always the males, voluntarily display their 
attractions before the other sex ; for we cannot believe that such 
di^lay is nseless, and if it be advantageous, sexual selection 
will almost inevitably follow. We may, however, extmid this 
conclusion to both sexes, when coloured alike, if their colours are 
plainly analogous to those of one sex alone in certain other 
species of the same group. 

How, then, are we to account for the beautiful or even 
gorgeous colours of many animals in the lowest classes? It 
appears doubtful whether such colours often serve as a protec- 
tion ; but that wo may easily err on this head, will be a^nitted 
by every one who reads Mr. Wallace’s excellent essay on this 
subject. It would not, for instance, at first occur to any one 
that the transparency of the Mednss, or jelly-fishes, is of the 
highest service to &em as a prote^on; but when we are 
reminded by Hackel that not only the meduss, but many 
floating moUusca, crustocea^ and even small oceanic fishes 
partake of this same gloss-like appearance, often accompanied 
by prismatic colours, we can hardly doubt that they thus 
escape the notice of pelagic birds and other enemies. M. 
Giard is also convinced' that the bright tints of certain 
sponges and oscidians serve as a protection. Conspicuous 
colours are likewise beneficial to many animals as a warning to 
their would-be devonrers that they are distasteful, or that they 
possess some special means of defence ; but this subject will be 
discussed more conveniently hereafter. 

We can, in our ignorance of most of the lowest animals, only 
say that their bright tints result either from the chemical 
nature or the minute structure of their tissues, independently ot 
any benefit thus derived. Hardly any colour is finer than that 
of arterial blood; but there is no reason to suppose that the 
oolour of the blo^ is in itself any advantage; and though it 
odds to the beauty of the maiden’s cheek, no one will pretend 
that it has been acquired for this purpose. So again with many 
animals, especially the lower ones, the bile is richly coloured ; 
thus, as I am informed by Mr. Hancock, the extreme beauty of 
the Holidm (naked sea-slugs) is chiefly due to the biliary glands 
* ‘ Arebirw d« Zooiog. Oct. 1872, p, 5SS. 
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being seen throngh the translucent int^fuments — this beauty 
being probably of no service to these animals. The tints of the 
decaying leaves in an American forest are described by every 
one as gorgeous; yet no one supposes that these tints are 
of the least advantage to the trees. Bearing in mind how many 
substances closely analogous to natural organic compounds have 
been recently formed by chemists, and which exhibit the most 
splendid colours, it woidd have been a strange tact if substances 
similarly coloured had not often originated, independently of 
any useful end thus gained, in the complex laboratory of living 
organisms. 

Thti tub-kingdom of the Mdlutca . — Throughout this great 
division of tho animal kingdom, as far as I can discover, 
secondary sexual characters, such as we are here oonmdering, 
never occur. Nor could they be expected in the three lowest 
classes, namely in the Ascidians, Folyzoa, and Biachiopods 
(constituting ^e Molluscoida of some authors), for most of 
these animals are permanently affixed to a support or have their 
sexes united in the same individual. In the Lamellibranchiata, 
or bivalve shells, hermaphroditism is not rare. In the next 
higher class of the Gasteropoda, or univalve shells, the sexes are 
either united or separate. But in the latter caso the males 
never possess special organs for finding, securing, or charming 
the females, or for fighting with other males. As I am informed 
by Mr. 6w^ Jeffreys, the sole external difference between the 
sexes consists in the shell sometimos differing a little in form ; 
for instance, the shell of the male i>eriwinkle {Liltorina Uttorra) 
is narrower and has a more elongated spire than that of the 
female. But differences of this nature, it may be presumed, arc 
directly connected with the act of reproduction, or with the 
development of tho ova. 

The Gasteropoda, though capable of locomotion and famished 
with imperfect eyes, do not appear to be endowed with sufficient 
mental powers for tho members of tho same sex to struggle 
together in rivalry, and thus to acquire secondary sexual 
characters. Nevertheless with the pulmoniferous gasteropods,or 
land-snails, the pairing is preceded by courtship; for these 
animals, though hermaphrodites, are compelled by their stmeture 
to pair together. Agassiz remarks,* " Quiconque a en I’occasion 
“ d’observer les amours dcs lima^ons, no sanrait mettre en donte 
** la seduction d^ploy^e dans les monvemonts et lee allures qui 
" preparent et accomplissent le double embrassement do ces 
" hermaphrodites.” These animals appear also susceptible of 
some degree of permanent attachment : an accurate observer, 
• ‘ De I’Esptc* et de k CIsm.’ Ik., 1869, p. 106. 
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Mr. Lonsdale, informs me that he placed a pair of land-snails, 
(Helix pomatia), one of which was weakly, into a small and ill- 
prorided garden. After a short time the strong and healthy 
individual disappeared, and was traced by its track of slime 
over a wall into on adjoining well-stocked garden. Mr. 
Lonsdale concluded that it had deserted its sickly mate; but 
after an absence of twenty-four hours it returned, and apparently 
communicated the result of its successful exploration, for both 
then started along the same track and disappeared over the 
wall. 

Even in tlie highest class of the Mollusca, the Cephalopoda or 
cuttlefishes, in which the sexes are separate, secondary sexual 
characters of the present kind do not, as far as I can discover, 
occur. This is a surprising circumstance, as these animals 
possess highly-developed sense-organs and have considetable 
mental powers, as will bo admitted by every one who has watched 
their artful endeavours to escape from on enemy.* Certain 
Cephalopoda, however, are characterised by one extraordinary 
sexual character, namely, that the mole clement collects within 
one of the arms or tentacles, which is then cast oflf, and clinging 
by its sucking-discs to the female, lives for a time an independent 
life. So completely does the cast-off arm resemble a separate 
animal, that it was descrilicd by Cuvier as a parasitic worm 
under the name of Hectocotyle. But this marvellous structure 
may bo classed as a primary rather tlian os a secondary scxnal 
duster. 

Although with the Mollusca sexual selection does not seem to 
have come into play; yet many univalve and bivalve shells, 
such as volutes, cones, scallops, &o., are beautifully coloured 
and shaped. The colours do not appear in most cases to bo of 
any use as a protection ; they are probably the direct result, as 
in the lowest classes, of the nature of the tissues ; the patterns 
and the sculpture of the shell depending on its manner of 
growth. The amount of light seems to be influential to a certain 
extent; for although, as repeatedly stated by Mr. Qwyn Jeffreys, 
the shells of some species living at a profound depth are brightly 
coloured, yet we generally see the lower surfaces, as well as the 
parts covered by the mantle, less highly-coloured than the 
upper and expo^ surfaces.* In some cases, as with shells 



' Sw, for initaace, tha aoeount inflaanca of light on tba colonia of 

which I hara givan io my ‘ Journal a froudcacant inenutation, dc- 

of Baaaarches,' 1845, p. 7. poaitad by tha surf on tha ooist- 

* 1 have giren Oaolog. Obsar- rocks of Aseen.siou, and formed by 

rations on Volcanic Islands,’ 1844, tha solution of triturated sc 
p. 53) a curious instance of tha 
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living amongst corals or brightly-tinted sea-weeds, the bright 
colours may servo as a protection.* But that many of the nudi- 
branch mollusca, or sea-slugs, are as beautifully coloured as any 
shells, may bo seen in Messrs. Alder and Hancock’s magnificent 
work; and from information kindly given me by Mr. Hancock, 
it seems extremely doubtful whether these colours usually serve 
as a protection. With some species this may be the case, as with 
one kind which lives on the green loaves of alg®, and is itself 
bright-green. But many brightly-coloured, white or otherwise 
conspicuous species, do not seek concealment ; whilst again some 
equally conspicuous species, as well as other dull-coloured kinds, 
live under stones and in dark recesses. So that with these nudi- 
branch molluscs, colour apparently does not stand in any close 
relation to the nature of the places which they inhabit 

These naked sea-slugs are hermaphrodites, yet they pair 
together, as do land-snails, many of which have extremely 
pretty shells. It is conceivable that two hermaphrodites, 
attracted by each other’s greater beauty, might unite and leave 
offspring which would inherit their parents’ greater beauty. 
But with such lowly-organised creatures this is extremely 
improbable. Nor is it at all obvious how the ofibpring from the 
more beautiful pairs of hermaphrodites would have any ad- 
vantage over the offspring of the loss beautiful, so as to increase 
in number, unless indeed vigour and beauty generally coincided. 
We have not hero the case of a number of males becoming 
mature before the females, with the more beautiful males 
selected by the more vigorous females. If, indeed, brilliant 
colours were beneficial to a hermaphrodite animal in relation 
to its general habits of life, the moio brightly-tinted individuals 
would succeed best and would increase in number; but this 
would be a case of natural and not of sexual selection. 

Sub-kingdom of the Vermes: Class, Annelida (or Sea-worms '). — 
In this class, although the sexes, when separate, sometimes 
differ from each other in characters of such importance that they 
have been placed under distinct genera or oven families, yet the 
differences do not seem of the kind which can be safely at- 
tributed to sexual selection. These animals are often beauti- 
fully coloured, but as the sexes do not differ in this respect, wo 
are but Uttlo concerned with them. Even the Nemertians, 
though so lowly organised, “vie in beauty and variety of 
“ colouring with any other group in the invertebrate series;” yet 

• Dr. Mone has lately discussed ‘ Proc. Boston Soc. of Hat Hist.’ 
this subject in his paper on the vol. sir., April, 1871. 

Adaptive Coloration of Mollusca, 
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Dr. McIntosh* cannot diacover that these colours are of any 
servico. The sedentary annelids become duller-coloured, ac- 
oording to M. Quatretages,’ after the period of reproduction ; and 
this I presume may be attributed to their less Tigorons condition 
at that time. All these worm-like animals apparently stand too 
low in the scale for the individnals of either sex to exert any 
choice in selecting a partner, or for the individuals of the same 
sex to struggle together in rivalry. 

Sub-kingdom of the Arthropoda; Class, Cruetacta.—la this great 
class we first meet with undoubted secondary sexual characters, 
often developed in a remarkable manner. Unfortunately the 
habits of crustaceans are very imperfectly known, and wo cannot 
explain the uses of many structures peculiar to one sex. With tlie 
lower porasitio species the males are of small size, and they 
alone are furnished with perfect swimming-logs, antonme and 
sense-organs; the females being destitute of these organs, with 
their bodies often consisting of a mere distorted moss. But 
these extraordinary differences between the two sexes are no 
doubt related to their widely different habits of life, and con- 
sequently do not concern ns. In various crustaceans, belonging to 
distinct families, the anterior antennae are furnished with peculiar 
thread-like bo^os, which ore believed to act as smell ing-organs, 
and these ate much more numerous in the males than in the 
females. As the males, w-ithout any unusual development of 
their olfactory organs, would almost certainly bo able sooner or 
later to find the females, the increased number of the smelling- 
threads has probably been acqiiired through sexual selection, by 
the better provided males having been the more successful in 
6nding partners and in producing offspring. Fritz Miillor has 
described a remarkable dimorphic species of Tanais, in which the 
male is represented by two distinct forms, which never graduate 
into each other. In the one form the male is furnished with 
more numerous smelling-threads, and in the other form with 
more powerful and more elongated cheUe or pincers, which servo 
to hold the female. Fritz MUlIer suggests that these differences 
between the two male forms of the same species may have 
originated in certain individuals having varied in the number of 
the smelling-threads, whilst other individuals varied in the 
shape and size of their chelae ; so that of the former, those which 
were beet able to find the female, and of the latter, those which 

• Sm hU beautiful monograph on ' See M. Perrier, ‘ I'Origlne de 
‘British Annelida,’ part 1 1873, PHomme d’oprha Dnrwin,’ ‘ Kevue 
jfc 3. Sdentifique,’ Feb. 1873, p. 866. 
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were best able to hold her, have left the greatest number of 
progeny to inherit their respective advantages.' 

In some of the lower crustaceans, the right anterior antenna 
„ of the male differs greatly in structure 
from the left, the latter resembling in 
'ts simple tapering joints the antennsa 
of the female. In the male the 
modified antenna is either swollen in 
the middle or angularly bent, or 
converted (fig. 4) into an elegant, 
and sometimes wonderfully complex, 
prehensile organ.* It serves, as 1 hoar 
from Sir J. Lubbock, to hold the 
female, and for this same purpose one 
. of the two posterior legs (6) on the 
same side of the body is converted 
into a forceiw. In another family the 
inferior or posterior antennse are 
“curiously zigzagged” in the males 
alona 

In the higher crustaceans the an- 
terior 1<^ are developed into chel® 
or pincers; and these are generally 
larger in the male than in the female, 
— so much so that the market value of 
the male edible crab (^Cancer pagurus), 

^ according to Mr. C. Spence Bate, is 
five times as great as that of the fe- 
1 male. In many species the chelse are 
of unequal size on the opposite side of 
the body, the right-hand one being, as 
I am informed by Mr. Bate, generally, 
though not invariably, the largest. This inequality is also often 
much greater in the male than in the female. The two chelae 
of the male often differ in structure (figs. 6, 6, and 7), the 
smaller one resembling that of the female. What advantage is 
gained by their inequality in size on the opposite sides of the 

• ‘ F*ct» and Argnments for and Mag. of Nat. Hist.’ vol. jti. 

Darwin,’ English translat. 1869, p. 1853, pi. i. and x. ; and vol. xii. 
20. See the previous diacnaaion on (1853) pi. vii. See alao Lubbock in 
the olfactory threads. Sars has ‘Transact. Ent. Soc.' vol. ir. new 
described a somewhat analogous series, 1856-1858, p. 8. With re- 
case (as quoted in ‘ Nature,’ 1870, s|)ect to the zig-zagged anteniuc 
p. 4.55) in a Norwegian crustacean, mentioned below, see Fritz Milller. 
the Pontoporeia affinia. ‘ Facts and Arguments for Darwin,’ 

• See Sir J. Lubbock in ‘ Annals 1869, p. 40, foot-note. 
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body, and by the inequality being much greater in the male than 
in the female ; and why, when they are of equal size, both are 





ng.e. Fig.». 

Fig. 6. Second leg of nulo OrcbcstU Tucnratlnga (from Friu MUUer). 
Flf. 7. JMttovf female. 



often much larger in the male than in the female, is not known. 
As I hear from Mr. Bate, the chelae are sometimes of such length 
and size that they cannot possibly be used for carrying food to tho 
mouth. In tlie males of certain fresh-water prawns (Falaemon) 
the right 1^ is actually longer than the whole body."' The 
great size of the one leg with its cheln may aid the male in 
fighting with his rivals; but this will not account for their 

'• See a paper by Mr. C. Sponco 585. I am greatly indebted to Mr. 
Bate, with ftgurea, in ‘ Proc. Zwlog. Spence Bate for nearly all the above 
Soc.’ 1868, p. 36.3 ; and on the statementa with respect to the chelm 
nomenclature of the genus, ibid. p. of the higher crustaceans. 
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inequalily in the female on the opposite sides of of the body. In 
Gclosimus, according to a statement quoted by Milne-Edwards 
the male and the female liye in the same bnrrow, and this 
shews that they pair ; the male closes the mouth of the burrow 
with one of its chelie, which is enormously doTclopcd ; so that 
hero it indirectly serves as a means of defeneo. Their main use, 
however, is probably to seize and to secure the female, and this 
in some instances, as with Gammams, is known to be the case. 
The male of the hermit or soldier crab (Pqjrurm) for weeks 
together, earrics about the shell inhabited by the female." The 
sexes, however, of the common shore-crab (Carcinus nurnas), as 
Mr. Bate informs me, unite directly after the female has moulted 
her hard shell, when she is so soft th.at she would be injured if 
seized by the strong pincers of the male ; but as she is caught 
and carried about by tte male before moulting, she could then be 
seized with impunity. 

Fritz Muller states that certain species of Mclita are distin- 
guished from all other amphipods by the females having “ the 
“ coxal lamellsa of the penultimate pair of feet produced into 
" hook-like processes, of which the males lay hold with the 
“ hands of the first pair.” The development of these hook-like 
processes has probably followed from those females which were 
the most securely held during the act of reproduction, having 
left the largest number of ofispring. Another Brazilian amphi- 
pod (Orche$tia Darwinii, fig. 8) presents a case of dimorphism, 
like that of Tanais ; for there are two male forms, which differ 
in the structure of their chelm.“ As either chela would certainly 
suffice to hold the female, — for both are now used for this purpose, 
— ^the two male forms probably originated by some having varied 
in one manner and some in another; both forms having derived 
certain special, but nearly equal advantages, from their differently 
shaped organs. 

It is not known that male crustaceans fight together for the 
possession of the females, but it is probably the case ; for with 
most animals when the male is larger than ^e female, he seems 
to owe his greater size to his ancestors having fought 
with other males during many generations. In most of the 
orders, especially in the highest or the Brachyura, the male is 
larger than the female ; the parasitio genera, however, in which 
the sexes follow different habits of life, and most of the Ento- 
mostraca must be excepted. The chelm of many crustaceans are 



” ‘ Hist. N»t. des Crust.’ tom. it 
1837, p. 50. 

•* Mr. C. Sp«nc* Bate, ‘ Bril. 
Assoc., Fourth Report on the Fauna 



ofS. Devon.’ 

'• Fritz Muller, ‘ Facta and -Vrgu- 
menta for Darwin,’ 1869, pp. 25-28 
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weapons well adapted for fighting. Thus when a Devil-crab 
{Pertunus puber) was seen by a son of Mr. Bate fighting with a 
Careinus manat, the latter was soon thrown on its back, and hod 
every limb tom from its body. When several males of a Brazilian 
Gelasimns, a species fnmished with immense pincers, were 
placed together in a glass vessel by Fritz Miillcr, they mutilated 
and killed one another. Mr. Bate pnt a largo mole Carcinut 






Fig. 6. Orcbettia Dftrwicli (f 



(from Frits MiUler), sbowta 
cbete of the two msle fonns. 

memos into a pan of ^ater, inhabited by a fcmalo which was 
paired with a smaller male ; but tho latter was soon dispossessed. 
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Mr. Bate adds, " if they fought, the Tictory was a bloodless one, 
“ for I saw no wounds.” This same naturalist separated a male 
sand-skipper (so common on our sco-shores), Oammarvu nmrinus, 
from its female, both of whom wore imprisoned in the same 
vessel with many individuals of tho same species. The female, 
when thus divorced, soon joined the otlicrs. After a time the 
male was put again into the same vessel ; and he then, after 
swimming about for a time, dashed into tho crowd, and without 
any fighting at once took away his wife. This fact shews that 
in the Amphipoda, an order low in tho scale, tho males and 
females recognise each other, and are mutually attached. 

The mental powers of tho Crustacea are probably higher than 
at flirst sight appears probable. Any one who tries to catch one 
of the shore-crabs, so common on tropical coasts, will perceive 
how wary and alert they are. There is a largo crab 
latro), found on coral islands, which makes a thick bod of the 
picked fibres of the cocoa-nut, at the bottom of a deep burrow. 
It feeds on the fallen fruit of this tree by tearing off the husk, 
fibre by fibic ; and it always begins at that end where the three 
eye-like depressions are situated. It then breaks through one of 
these eyes by hammering with its heavy front pincers, and 
turning round, extracts the albuminous core with its narrow 
posterior pincers. But these actions are probably instinctive, so 
that they would be performed as well by a young animal as by 
an old one. The following case, however, can hardly bo so con- 
sidered: a trustworthy naturalist, Mr. Gardner,'* whilst watching 
a shore-crab (Gelasimus) making its burrow, threw some shells 
towards the hole. One rolled in, and three other shells remained 
within a few inches of the month. In about five minutes the 
crab brought out the shell which had fallen in, and carried it 
away to the distance of a foot ; it then saw the three other shells 
lying near, and evidently thinking that they might likewise roll 
in, carried them to the spot where it had laid the first It 
would, 1 think, be diffic^t to distinguish this act from one 
performed by man by the aid of reason. 

Mr. Bate does not know of any well-marked case of difference 
of colour in tho two sexes of our British crustaceans, in which 
respect the sexes of the higher animals so often differ. In some 
cases, however, tho males and females differ slightly in tint, but 
Mr. :^to t.binira not more than may be accounted for by their 
different habits of life, such as by the male wandering more 
about, and being thus more expo^ to the light. Dr. Power 

'•‘Travel* in the Interior of 463, an ncconnt of the hnbiU of the 
Brazii,’ 1846, p. 111. I have given, Birguf. 
in my ‘Journal of Beaenrehes,’ p. 
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tried to distinguish by colour the sexes of the sereral species 
which inhabit the Manritins, but failed, except with one species 
of Squills, probably S. ttijUfem, the male of which is described as 
being “ of a beantifal bluish-green,” with some of the appendages 
ehcrry-red, whilst the female is clouded with brown and grey, 
“ with the red about her much less vivid than in the male.” 
In this case, we may suspect the agency of sexual selection. 
From M. Bert’s observations on Daphnia, when placed in a vessel 
illuminated by a prism, we have reason to believe that even the 
lowest crustaceans can distingnish colours. With Saphirina (an 
oceanic genus of Bntomostraca), the males are furnished with 
minute shields or cell-like bodies, which exhibit beautiful 
changing colours; these ore absent in the females, and in 
both sexes of one species.** It wonld, however, bo extremely 
rash to conclude that these curious organs serve to attract the 
females. I am informed by Fritz MUlIer, that in the female of a 
Brazilian species of Crelasimns, the whole body is of a nearly 
uniform greyish-brown. In the male the posterior part of the 
cephalo-thorax is pure white, with the anterior i)ort of a rich 
green, shading into dark brown ; and it is remarkable that these 
colours are liable to change in the course of a few minutes — ^the 
white becoming dirty grey or even black, the green “ losing much 
•' of its briliiancy.” It deserves especial notice that the males do 
not acquire their bright colours until they become mature. They 
appear to be much more numerous than the females; they 
differ also in the larger size of their chelm. In some species of 
the genus, probably in all, the sexes pair and inhabit the s^o 
burrow. They are also, as wo have seen, highly intelligent 
animals. Prom these various considerations it seems probable 
that the male in this species has become gaily ornamented in 
order to attract or excite the female. 

It has just been stated that the male Gelasimns does not 
acquire his conspicuous colours until mature and nearly ready 
to breed. This seems a general rule in the whole class in respect 
to the many remarkable structural differences between the sexes. 
We shall hereafter find the same law prevailing throughout the 
great sub-kingdom of the Vertebrata; and in all cases it is 
eminently distinctive of characters which have been acquired 
through sexual selection. Fritz Mlillcr'* gives some striking 
instances of this iaw ; thus the male sand-hopper (Orchestia) 
does not, until nearly full grown, acquire his lar^ claspers, 

'• Mr. Ch. Fnaer, in ‘Proc. Zoo- •• CUtu, ‘ Dia frailebanden Capa* 
log. Soe.’ 1869, p. 3. lam indebted podan,’ 1883, a. 33. 
to Mr. Ba'a for Dr. Powar’a atata- ” * Facta and Argnmanta,’ drc. 
mant. p. 79, 
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-which aie very differently constructed £rom those of the female; 
whilst young, his claspers resemble those of the female. 

Class, Arwknida (Spiders). — The sexes do not generally differ 
much in colour, but the males are often darker than the females, 
as may be seen in Mr. Blackwall’s magnificent work." In some 
species, however, the difference is conapicnons : thus the female 
of Sparauus tmaragdulut is dullish green, whilst the adult male 
has the abdomen of a fine yellow, with three longitudinal stripes 
of rich red. In certain species of Thomisus the sexes closely 
resemble each other, in others they differ much ; and analogous 
cases occur in many other genera. It is often difficult to say 
which of the two sexes departs most from the ordinary coloration 
of the genus to which ^o species belong ; but Mr. Blackwall 
thinks that, as a general rule, it is the male ; and Canostrini " 
remarks that in certain genera the males can be specifically dis- 
tinguished with ease, but the females with great difficulty. I am 
informed by Mr. Blackwall that the sexes whilst young usually 
resemble each other ; and both often undergo gmt changes in 
colour during their successive moults, before arriving at maturity. 
In other cases the male alone appears to change colour. Thiu 
the male of the above bright-loured Sparassus at first re- 
sembles the female, and acquires his peculiar tints only when 
nearly adult Spiders are possessed of acute senses, and exhibit 
much intelligence; as is well known, the females often shew 
the strongest affection for their eggs, which they carry about 
enveloped in a silken web. The males search eagerly for the 
females, and have been seen by Canestrini and others to fight for 
possession of them. This same author says tliat the union of the 
two sexes has been observed in about twenty species ; and he 
assorts positively that the female rejects some of the males who 
court her, threatens them with open mandibles, and at last after 
long hesitation accepts the chosen one. From these several 
considerations, wo may admit with some confidence that the 
well-marked ^eronoes in oolour between the sexes of certain 
species are the results of sexual selection ; though we have not 
hero the best kind of evidence, — the display by the male of his 
ornaments. From the extreme variability of colour in the male 
of some species, for instance of Theridion Uneatum, it would 
appear that these sexual characters of the males have not as yet 
become well fixed. Canestrini draws the same conclusion from 

" ‘ A. HUtory of th« Spiiltn of ‘ CarstUri MMoali <ecoD<l«rU dogU 
Oroat ItritaiD,’ 1861-64. For the ArachnidI,* in tho ‘Atti dtlln Sm. 
following facia, aoa pp. 77, 88, 102. -Venato-Trantina di 8a Nat. Padova,’ 

'* Thia anthor haa ractntly pnb- voL L Faaa 3, 1873. 
liabad n mluabla ouay on tba 
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tlie fact that the males of certain species present two forms, 
differing from each other in the size and length of their jaws ; and 
this reminds ns of the above cases of dimorphic crustaceans. 

The male is generally much smaller than the female, sometimes 
to an extraordinary degree,^ and ho is forced to bo extremely 
cautious in making his advances, as the female often carries her 
coyness to a dangerous pitch. De Geer saw a male that “ in the 
“ midst of his preparatory caresses was seized by the object of 
" his attentions, enveloped by her in a web and then devoured, a 
*' sight which, as ho adds, filM him with honor and indignation.”" 
The Bev. 0. F. Cambridge" accounts in the following manner 
for the extreme smallness of the male in the genus Xephila. 
" M. Vinson gives a graphic account of the agile way in which 
" the diminutive male escapes from the ferocity of the female, by 
" gliding about and playing hide and seek over her body and 
" along her gigantic limte : in such a pursuit it is evident that 
" the chances of escape would be in favour of the smallest males, 
" while the larger ones would fall early victims ; thus gradually 
“ a diminutive race of males would be selected, until at last they 
" would dwindle to the smallest possible size compatible with the 
“ exercise of their generative fnnetion-s — in fact probably to tho 
“ size we now see them, ie., so small as to be a sort of parasite 
" upon the female, and either beneath her notice, or too agile and 
“ too small for her to catch withont great difficulty." 

Westring has made the interesting discovery that tho males 
of several species of Theridion" have tho power of making 
a stridnlating sound, whilst tho females are mute. Tho ap- 
paratus consists of a serrated ridge at the hose of the abdomen, 
against which the hard hinder part of tho thorax is rubbed ; and 
of this structure not a trace can bo detected in the females. It 
deserves notice that several writers, including the well-known 
arachnologist Walckenacr, have declared that spiders are attracted 
by mnsic.” From tho analogy of the Orthoptera and Homoptcra, 



•• Aug. Vin»on Ann^idM des 
n«s de la Rdnuion,* pi. ri. figs. 1 
and i) gives a good instanoe of the 
small siie of the male, in Eptira 
mim. In this species, aa I may 
add, the male la testacaons and the 
female black with legs banded with 
red. Other even more striking 
cates of Inequality in size between 
the sexes have been recorded 
CQnarterly Jonrnal of Science,’ 



tion to Entomology,’ vol. i. 1818, 
^ 280. 

" • Proe. Zoolog. Soc.’ 1 871, p. 621 . 
’• nerUian (Asopmo, Sand.) 
ttrratipet, 4-pmctatum et gutta- 
turn; see Westring, in Knyer, 
‘ Natarhist.Tidskrift,’ vol. iv. 1842- 
1843, p. 349; and vol. iL 1846- 
1849, p. 342. See, also, for other 
species, 'Aranem Snecioe,’ p. 184. 

Dr. H. H. van Zonteveen, In 
his Dutch translation of this work 
(vol. L p. 444), has collected several 
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to be described in the next ehaptcr, \re may feel almost sure that 
the etridulation serves, os Westriiig also believes, to call or to 
excite the female; and this is the first case known to me in tho 
ascending scale of tho animal kingdom of sounds omitted for 
this purpose." 

Class, JUyriapoda . — ^In neither of the two orders in this class, 
tho minifies and centipedes, ean I find any well-marked 
instances of such sexual differences as more particularly concern 
us. In Qlomeru limbata, however, and perhaps in some few 
other species, the males differ slightly in colour from the females ; 
but this Glomeris is a highly variable species. In the males of 
the Diplopoda, the legs belonging either to one of tho anterior or 
of the posterior segments of the body are modified into pre- 
hensile hooks which servo to secure the female. In some species 
of lulus the tarsi of the male are furnished with membranous 
suckers for the same purpose. As we shall see when we treat 
of Insects, it is a much more unusual circumstance, that it is 
tho female in Lithobius, which is furnished with prehensile 
appendages at the extremity of her body for holding the male." 



CIIAPTEB X. 

Secosdabt Sexual Charactebs or Inseots. 

Divanified atructurea poaacuaH by the males for aetzing the females — 
Diflerencea between the seiea, of which the mennlDg la not nnderatood — 
Difference in aize between the sesea — ^Thyaanora — Diptera — Hemiptera 
— Homoptera, mnaical powera poaaeaaed by the males alone — Orthoptera, 
musical instruments of the males, much dirersified in structure ; 
pugnacity ; colours — Keuroptera, sexual differences in coiour — Hyme- 
noptera, pugnacity and colours-— Coleoptera, colours; furnished with 
great horns, apparently as an ornament ; battlea ; stridulating organa 
generally common to both sexes. 

In the immense class of insects the sexes sometimes differ in 
their locomotive-organs, and often in their sense-organs, as in 
the pectinated and beautifully plumose antomue of tho males of 
many species. In Chloton, one of the Ephemera, the male has 
great pillared eyes, of which the female is entirely destitute.' 
The ocelli are absent in the females of certain insects, as in the 



” Hilgendorf, however, haa lately 
called attention to an analogoua 
atrnctnre in tome of the higher 
cmauceana, which teemt adapted 
to produce aound; tee ‘Zoolo^cal 

” Walckenaer et P. Oervaia, 



‘HUt. Nat. dea Iniectea: Apterea,’ 
tom. iv. 18t7, pp. 17, 19, «8. 

> Sir J. Lubbock, • Trauaact. 
Linnean Soc.’ vol. xxr. 1866, p. 
484. With reapect to the Mu- 
Ullidje tee Weitwood, ‘ Modern 
Clatt. of Inaecta,’ voL U. p. 213. 
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Mutillidie; and here the females are likewise wingless. But 
we are oliiefly concerned with structures by which one male is 
enabled to conquer another, either in battle or courtship, through 
his strength, pugnacity, ornaments, or music. The innumerable 
contriTancos, therefore, by which the male is able to seize the 
female, may be briefly passed OTcr. Besides the complex structures 
at the apex of the abdomen, which ought perhaps to be ranked 
as primary organs,’ " it is astonishing,” as Mr. B. D. Walsh’ has 
remarked, " how many different organs are worked in by nature 
" for the seemingly insignifleont object of enabling the mole to 
" grasp the female firmly." The mandibles or jaws are some- 
times used for this purpose; thus the male CorydalU camutut (a 
nenropterous insect in some degree allied to the Dragon-fiies, dee.) 
has immense curved jaws, many times longer than those of the 
female ; and they are smooth instead of being toothed, so that 
he is thus enabled to seize her without ii^jury.’ One of the 
stag-beetles of North America (Aucontu tUtphta) uses his jaws, 
which are much larger than those of the female, for the same 
purpose, but probably likewise for fighting, b one of the 
sand-wasps {AmmophiU) the jaws in the two sexes are closely 
alike, but are used for widely different purposes : the males, os 
Brofessor Westwood obserres, " ore exceedingly ardent, seizing 
" their partners round the neck with their sickle-shaped jaws;”’ 
whilst the females use these organs for burrowing in sand-banks 
ftnd wiftlring their neste. 

The tarsi of the front-legs are dilated in many male beetles, or 
are famished with brood cushions of hairs ; and in many genera 
of water-beetles they are armed writh a round flat sucker, so that 
the male may adhere to the slippery body of the female. It is a 



* These organs in the male often 
difier in cloacly-allied spedet, and 
afford excellent specifio characters. 
Bnt their importance, from a fnne- 
iional point of view, as Mr. R. 
VacLachlan has remarked to me, 
has probably been orerrated. It 
has bwn suggested, that slight dif- 
ferences in these organs would 
suffice to prevent the intercrossing 
of well-marked Tarieties or incipient 
necies, and would thus aid in their 
Mrelopment. That this can hardly 
be the case, we may infer from the 
many recorded eases (see, for in- 
iistsnce, Broun, ‘ Qeschichte der 
Katur,’ B. ii. 1843, s. 164; and 
Westwood, * Transact. Ent. Soc.’ 
Tol. iU. 1842, p. 185) of distinct 



, 155) that when 

species of Phryganidre, which pre- 
sent strongly-prononnc^ differences 
of this kind, were confined together 
by Dr. Aug. Meyer, they 
and one pair produced fertile ora. 

• ‘ The Practical Entomologist,* 
Philadelphia, toI. ii. May, 1867, 

p. 88. 

• Mr. Walsh, ibid. p. 107. 

• ‘Modem classification of In- 
sects,’ Tol. ii. 1840, pp. 205, 206. 
Mr. Walsh, who called my attention 
to the double use of the jaws, says 
that he has repeatedly obserred 
this fact. 
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much more unusual circnmstanco that the female of some uratcr- 
beetles (Dytiscus) hare their elytra deeply grooTcd, and in 
Aeilixit tuUatus thickly set with hairs, as an aid to the male. 

The females of some other water- 
beetles (Hydropoms) have their 
elytra punctured for the same 
purpose.* In the male of Crabro 
cribrarita (fig. 9), it is the tibia 
which is dilated into a broad 
homy plate, with minute mem- 
braneous dots, giving to it a sin- 
gular appearance like that of a 
riddle.* In the naalo of Penthe 
(a genus of beetles) a few of the 
middle joints of the antennae are 
y dilated and furnished on the in- 
' forior surface with cushions of hair, 
^ exactly like those on the tarsi of 

the Corabidm, “ and obviously for 
“the same eni” In male dragon- 
flies, “ the appendages at the tip 
“ of the tail ore modified in an 
“ almost infinite variety of cnriou.s 
“ patterns to enable them to cm- 
». “ brace the neck of the female.” 

Lastly, in the males of many in- 
1, tbo legs ore famished with peculiar spines, knobs or 
spurs ; or the whole leg is bowed or tUckened, but this is by no 
means invariably a sexual character ; or one pair, or all three 
pairs are elongated, sometimes to aii extravagant length.* 

The sexes of many species in all the orders present differences, 
of which the meaning is not understood. One curious case is 
that of a beetle (fig. 10), the male of which has the left mandible 
much enlarged; so that the mouth is greatly distorted. In 
another Carahidous beetle, Eurygnathus,’ wo have the case, 

• We hare here a corioiu and * Introdnction to Entomology,' vol. 
inexplicable case of dimorjihum, for iii. 1826, p. 305. 
some of the females of four Euro- ’ Westwood, * Modem Gass.’ vol. 
penn species of Dytiscus, and of ii. p. 193. 'Hie following state- 
certain species of Hydropoms, hare ment about Penthe, and others in 
their elytra smooth ; and no inter- inverted commas, are taken from 
mediate gradations between the Mr. Walsh, ‘Practical Entomolo- 
snlcatedor pnnctnred, and the quite gist,’ Philadeiphin, vol. ii. p. 88. 
smooth elytra hare been obsenred. • Kirby ^and Spence, ‘Introduct.’ 
See Dr. H. Schaum, as quoted in 4c., vol. lii. pp. 332-336. 
the ‘Zoologist,’ Tol. r.-Ti. 1847-48, • ‘InsecU MaderensU,’ 1854, p. 

p. 1896. Also Kirby and Spence, 20. 
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Lepidoptera : one of tho most estra- 
y is that certain male butterflies 



wings, also, 




ordinary i 
Irnvo their 
witli the tibiffl ai 
dimentary knobs. 1 

sexes often difier in neuration,‘“ and some- 
times considerably in outline, as in the Ari- 
corit epitus, which was shewn to mo in tho 
British Museum by Mr. A. Butler. Tho males 
of certain Soutli American butterflies have 
tufts of hair on the margins of tho wings, 
and homy cxcrosccnccs on tho discs of tho 
pMterior pair.“ In several British butter- 
flies, 08 shewn by Mr. Wonfor, tho males alone 
are in parts clothed with peculiar scales. 

Tho use of tho bright light of tho female ' 
glow-worm has been subject to much discus- 
sion. Tho male is feebly luminous, as are the 
larvTO and even tho eggs. It has been sup- 
posed by some authors that tho light serves to 
frighten away enenoios, and by others to 
gnide the male to the female. At last, Mr. 

Belt” appears to have solved the difliculty ; 
ho finds that all the Lampyrid® which he has 
tried are highly distasteful to insectivorous 
mammals and birds. Uonco it is in accordance 
with Mr. Bates’ view, hereafter to bo explained, 
that many insects mimic tlio Lampyridro 
closely, in order to be mistaken for them, and ] 
thus to escape destruction. Ho farther be- 
lieves that the luminous species profit by 
^g at once recognised as unpalatable. 

t tho same explanation may be extended to the 




I It is probable that tho same explanation may be extended to the 

issSal 'ssrSS 

■ froc. Lina. Soc.’ vol. vL 1862, p. 
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Elaters, both aezea of which are highly loniinoiu. It is not 
known why the wings of the female glow-worm hare not been 
developed ; but in her present state she closely resembles a 
larra, and as lame are so largdy preyed on by many animals, 
we can nndorstand why she has been rendered so mneh more 
laminoos and oonspicuons than the male ; and why the lamn 
themselfee are likewise Inminona. 

Difftrmce m Sue fetieeen the Sexee. — With insects of all kinds 
the males are commonly smaller than the females; and this 
difference can often be detected eren in the larral state. So 
considerable is the difference betwemt the male and female 
cocoons of the silk-moth (Sombyx mori), that in Franco they are 
separated by a particular mode of weighing." In the lower 
classes of tho animal kingdom, the greater size of the femalus 
seems generally to depend on their dereloping an enormons 
number of ora ; and this may to a certain extent hold good with 
insecta. But Dr. Wallace has suggested a much more probeblo 
explanation. He finds, after carefully attending to the derelop- 
niont of tho caterpillars of Bombi/x eynthia and yamamai, and 
especially to that of some dwarf^ caterpillars reared from a 
second brood on unnatural food, “ that in proportion as the in- 
" dividual moth is finer, so is tho time required for its metamor- 
"phosis longer; and fx this reason tho female, whieh is the 
“ larger and heavier insect, from having to carry her numerous 
" <^, will be preceded the male, whieh is smaller and has 
“ leas to mature.”'* How as most insects are short-lived, and as 
they are exposed to many dang^, it would manifestly be ad- 
vantageous to the fcmnlo to bo impregnated as soon as possible. 
This end would be gained by tho males being first matured in 
largo numbers ready for the advent of tho females ; and this 
again would naturally follow, as Hr. A, B. Wallace has re- 
marked,'* through natural selection; for the smaller males 
would be first matured, and thus would procreate a large 
number of offspring which would inherit the reduced size of 
their male parents, whilst the larger males from being matured 
later would leave fewer offspring. 

There are, however, exceptions to the rule of male insects 
being smaller than the females: and some of these exceptions are 
intelligible. Size and strength would be an advantage to the 
mafes, which fight for the possession of the females; and in 
these cases, as with the stag-beetle (Lneanus), the males ore 
larger than tho females. There are, however, other beetles 

'» Bobinet, ‘ Vtr» k Sole.’ 1848, roL r. p. 488. 

^ 307. X • Jounua nf Proe. Eat. Sea. 

'* 'Trannct. Eat. Sec.’ 3rl tarMa. Feb. 4tb, 1867, p. Ixzi. 
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which are not known to fight together, of which the males 
exceed the females in size ; and tho meaning of this fact is not 
known; but in some of these cases, as with the huge Dynastes 
and Megasoma, wo con at least see that there would be no 
necessity for the males to be smaller than the females, in order 
to be matured before them, for these beetles are not short-liyed, 
and there would bo ample time for tho pairing of the sexes. So 
again, male dragon-flies (Libellnlidee) are sometimes sensibly 
larger, and never smaller, than tho females;’* and as Mr. 
MacLachlan beliovos, they do not generally pair with tho females 
imtil a week or fortnight has elapsed, and until they have 
assumed their proper masculine colours. But the most curious 
case, shewing on what complex and easily-overlooked relations, 
so trifling a character as difibrcnce in size between the sexes 
may depend, is that of the aculeate Hymenoptora ; for Mr. P. 
Smith informs mo that throughout nearly the whole of this 
large group, the males, in accordance with the general rule, are 
smaller th^ the females, and emerge about a week before them ; 
but amongst the Bees, the males of Api» mdlifica, Anihidiutn. 
manicatum, and AnOutphora acervorum, and amongst tho Fossorcs, 
the males of tho Methoca ichnmrmnides, are larger than tho 
females. The explanation of this anomaly is that a marriage 
flight is absolutely necessary with these species, and tho male 
requires great strength and size in order to carry the female 
through the air. Increased size has here been acquired in op- 
position to the usual relation between size and the period of 
development, for the males, though larger, emergo before the 
smaller females. 

Wo will now review tho several Orders, selecting such facts 
as more particularly concern us. Tho Lepidoptera (Butterflies 
and Moths) will bo retained for a separate chapter. 

Order, Thytanura.—lho members of this lowly organized 
order are wingless, dull-coloured, minute insects, with ugly, 
almost misshapen heads and bodies. Their sexes do not differ 
but they are interesting os shewing us that the males pay 
sedulous court to tho females even low down in tho animal 
scale. Sir J. Lubbock " says : " it is very amusing to see these 
" little creatures (Smynthums luteui) coquetting together. Tho 
“ male, which is much smaller than the female, runs round her, 
" and they butt one another, standing face to face and moving 

" For this and other statements see jp. 344. 
on the size of the sezes, see Kirby ■' ‘ Transact. Linnean Soc.’ Toh 
and hpence, ibid. vol. iU. p. 300 ; zzt). 1868, p. 298. 
on the duration of life in insects, 
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** Wkward and forward like two playful lambe. Then the 
“ female pretends to run away and the male runs after her with 
“ a queer appearance of anger, gets in front and stands facing 
her again ; then she turns coyly round, but he, quicker and 
“ more active, scuttles round too, and seems to whip her 
" with his antenna ; then for a bit they stand face to face, 
" play with their antenna, and seem to bo all in all to one 
" another.” 



Order, Diplera (Flies).— The sexes differ Uttle in colour. The 
greatest difference, known to Mr. F. Walker, is in the genus 
Bibio, in which the males are blackish or quite black, and the 
females obscure brownish-orange. The genus Elaphomyia, dis- 
covered by Mr. Wallace** in New Gninoa, is highly remarkable, 
as tho males are furnished with horns, of which the females are 
quite destitute. Tlie horns spring from beneath the eyes, and 
curiously resemble those of a stag, being either branched or pal- 
mated. In one of the species, they equal tho whole body in 
length. They might be thought to be adapted for fighting, but 
as in one species they are of a beautiful pink colour, edged with 
black, with a i>ale central stripe, and as these insects have 
altogether a very elegant appearance, it is perhaps more probable 
that they serve as ornaments. That the males of some Diptera 
fight together is certain ; for Prof. Westwood *• has several times 
seen this with the Tipul®. The males of other Diptera ap- 
parently try to win the females by their music: IL MUller* 
watched for some time two males of an Eristalis courting a 
female; they hovered above her, and flew from side to side, 
making a high humming noise at tho same time. Gnats and 
m^uitoes (Culicid®) also seem to attract each other by hum- 
ming ; and Prof. Mayer has recently ascertained that the hairs 
on the antennae of the male vibrato in unison with the notes of a 
tuning-fork, within the range of the sounds emitted by the female. 
The longer hairs vibrato sympathetically with the graver notes, 
and the shorter hairs with the higher ones. Limdois also asserts 
that he has repeatedly drawn down a whole swarm of gnats by 
uttering a particular note. It may bo added that the mcntol 
faculties of the Diptera are probably higher than in most other in- 
sects, in accordance with their highly developed nervous system.** 



'• ‘Th« Malay ArchipsUgo,’ vol. 

U. 1869, p. 313. 

** ‘Modern Clasiification of lo- 
•ects,’ vol. ii. 1840, p. 526. 

*• Anwendnng, 4ic., ‘ Verh. d. n. 

V. Johrg.’ xxix. p. 80. Muyer, in 
■American NatnralUt,’ 1874, p. 236. 



•' See Mr. R T. Lowne’a intereat- 



ing work, ‘ On the Anatomy of the 
Uiow-fly, Miiace vomitorio,’ 1870, p. 
14. He remark! (p. 33) that, “ the 
“ captured flita utter a peculiar 
” plaintive note, and that this sound 
“ cansea other flies to disappear.” 
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Order, Eemiptera (Field-Bugs).— Mr. J. W. Douglas, who baa 
particularly attended to the BriUsh species, has Idndly given me 
an account of their sexual differences. The males of some species 
are furnished with wings, whilst the females are wingless; the 
^es differ in the form of their bodies, elytra, antemue and tarsi ; 
but as the signification of these differences are unknown, they 
may be here passed over. The females are generally larger and 
more robust than the males. With British, and, as far as 
Mr. Douglas kuows, with exotic species, the sexes do not 
commonly differ much in colour; but in about six British 
species the male is considerably iirker than the female, and 
in about four other species the female is darker than the male. 
Both sexes of some species are beautifully coloured ; and as 
these insects emit an extremely nauseous odour, their con- 
spicuous colours may servo as a signal that they are unpalat- 
able to insectivorous animals. In some few cases their colours 
appear to bo directly protective : thus Prof. Hoffmann informs 
me that he could hardly distinguish a small pink and greeu 
species from the buds on the trunks of lime-trees, which this 
insect frequents. 

Some species of Bednvidm make a stridulating noise; and, iu 
the case of Piratet itriduliu, this is said ** to be effected by the 
movement of the neck within the pro-thoracic cavity. Accord- 
ing to Westring, Peduviut penonatut also stridulates. But 1 
have no reason to suppose that this is a sexual character, ex- 
cepting that with non-social insects there seems to be no use 
for sound-producing organs, unless it be as a sexual call. 

Order, Eomoptera. — Every one who has wandered in a tropi- 
cal forest must have been astonished at the din made by the 
male Cicadse. The females are mute; as the Grecian poet 
Xenarchus says, " Happy the Cicadas live, since they all have 
“ voiceless wives.” The noise thus made could bo plainly heard 
on board the “ Beagle,” when anchored at a quarter of a mile 
from the shore of Brakl ; and Captain Hancock says it can be 
heard at the distance of a mile. The Greeks formerly kept, and 
the Chinese now keep these insects in cages for the sate of 
their ^ng, so that it must be pleasing to the ears of some men.^ 
TheCicadidse usually sing during the day, whilst the Fulgoridm 
appear to bo night-songsters. The sound, according to Landois,’* 

” Westwood, ‘Hodeni Class, of also, on the Folgoridc, Kirby and 
Insects,’ voL u. p. 473. Spence, ‘ Introdnct.' rol. U. p. 401. 

” These particnisrs are taken •• ‘Zeitschrift fllr wisseusebaft 
from Westwood’s ‘ Modem Class, of Zoolog.’ B. sriL 1887, s. 152-158. 
Insects,’ vol. ii. 1840, p. 422. See, 
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is produced by the Tibration ot the lips of the spiracles, which 
are set into motion by a current of air emitted from the tracheie ; 
but this Tiew has lately been disputed. Dr. Powell appears to 
hare proved* that it is produced by the vibration of a mem- 
brane, set into action by a special muscle. In the living insect, 
whilst stridulating, this membrane can be seen to vibrate ; and 
in the dead insect the proper sound is heard, if the muscle, 
when a little dried and hardened, is pulled with the point of a 
pin. In the female the whole complex musical apparatus is 
present, but is much less developed than in the male, and is 
never used for producing sound. 

With respect to the object of the music, Dr. Hartman, in 
speaking of the Cicaia upteTndecim of the United States, says,** 
" the drums are now (Juno 6th and 7th, 1851) heard in all 
“ directions. This I believe to bo the marital summons from 
“ the males. Standing in thick chestnut sprouts about as high 
“ 08 my hood, whore hundreds were aroimd me, I observed the 
“ females coming around the drumming males.” He adds, “ this 
“ season (Aug. 1868) a dwarf pear-tree in my garden produced 
" about fifty larvrn of Cic. pruinota ; and I several times noticed 
“ the females to alight near a male while ho was uttering his 
“ clanging notes." Fritz Mfiller writes to me from S. Brazil 
that he has often listened to a musical contest between two or 
three males of a species with a particularly loud voice, seated 
at a considerable ^stance from each other : as soon as one had 
finished his song, another immediately began, and then another. 
As there is so much rivalry between the males, it is probable 
that the females not only find them by their sounds, but that, 
like female birds, they are excited or allured by the male with 
the most attractive voice. 

I have not heard of any well-marked cases of ornamental 
diCTcrences between the sexes of the Homoptera. Mr. Douglas 
informs me that there are throe British species, in which the 
male is black or marked with block bands, whilst the females are 
pole-coloiured or obscure. 

Order, Orthoplera (Crickets and Grasshoppers).— The males in 
the three saltatorial families in this Order are remarkable for 
their musical powers, namely the Achetidss or crickets, the 
Locustidm for which there is no equivalent English name, and the 
Acridiidm or grasshoppers. The stridulation produced by some 

** ‘Trsnuct. Naw Zealand In- from a ‘Jonmal of the Doings of 
•tltute,’ Tol. T. 1873, p. 288. Cicada aeptemdscim ’ by Dr. Hart- 

* I am indebted to Mr. Walsb man. 
for haring lent me this extract 
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of tho Locustidffl is so load that it can be heard during the night 
at tho distance of a mile;” and that made by certain species is 
not unmusical even to the human ear, so that the Indians on the 
Amazons keep them in wicker cages. All observers agree that 
tho sounds servo either to call or excite tho mute females. With 
respect to the migratory locusts of Russia, Eorto has given *• an 
interesting case of selection by the female of a mole. The males 
of this species {Puchytylut miyratoriut) whilst coupled with tho 
female stridulato from anger or jealousy, if approached by other 
males. Tho house-cricket when snrpri^ at night uses its voico 
to warn its fellows.” In North America the Katy-did (^Platy- 
fthyllum co»cow«m,oneef tho Locustidm)is described" as mount- 
ing on the upper branches of a tree, and in tho evening beginning 
“ his noisy babble, while rival notes issue from tho neighbouring 
" trees, and tho groves resound with tho call of Kaiy-did-Ae-did 
“ the live-long night.” 




Bates, in spooking of tho Euro- 
pean field-cricket (one of tho 
Achotida), says, “ iio male has 
“ been ob^ved to place him- 
" self in tho evening at tho 
" entrance of his burrow, and 
“ stridulato until a female ap- 
" preaches, when tho louder 
"notes are snccecded by a 
“ more subdued tone, whilst 
" tlio successful musician ca- 
“ resscs with his antenna the 
“ mate ho has won.”** Dr. " 

Scudder was able to excite one 

of theso insects to answer him, wlng-wnmn. much mAgoifled, showing 
by rubbing on a file with a ,pp,r ..rfcc or wing- 

quill* In both sexes a ro- cow, with the projecting wnoothnervure; 

markable auditory apparatus v, «ro« which th« te«fi (»t) «• •cr»p«d. 
has been discovert by Von Siobold, situated in the front legs." 

” L. Onilding, ‘Tnuisact Linn, zoiu,’ vol. i. 1863, p. 252. Mr. 

Soc.’ vol. XT. p. 154. Bates gives a very interesting dis- 

" I stnte this on tho authority enssion on the gradations in tho 
of Kbppen, ‘ Ueber die Henschrecken musical apparatus of the three 
in Sudrussland,’ 1866, p. 32, for 1 families. See also Westwood, 
hare in rain endeavoured to procure ‘ Modem Class.' vol. in pp. 445 
Korte’s work. and 453. 

" Gilbert White, ‘ Nat. Hist, of " ‘ Proc. Boston Soc. of Nat. 

Selbome,’ vol. U. 1825, p. 262. Hist.’ vol. xi. April, 1868. 

" Harris, ‘ Insects of New Eng- “ ‘ Nouveau Manuel d’Anat. 

land,’ 1842, p. 128. Comp.’ (French translat.), tom. 1 

*' ‘ The Naturalist on the Ama- 1850, p. 567. 
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In tho three Families the sounds ore differently produced. In 
the males of the Achetida) both wing-covers have the same 
apparatus; and this in tho field-cricket {Gryllxa eampatris, 
fig. 11) consists, as described by Landois,** of from 131 to 138 
sharp, transverse ridges or teeth (s<) on the under side of one of 
the nervurcs of tho wing-cover. This toothed nervure is rapidly 
scraped across a projecting, smooth, luird ner- 
vure ()•) on tho upper surface of the opposite 
wing. First one wing is rubbed over tho 
otlier, and then tho movement is reversed. 
Both wings are raised a little at tho same 
time, so as to increase tho resonance. In 
some species the wing-covers of the males are 
furnished at tho hose with a talc-hko plate." 
I here give a drawing (fig. 12) of the teeth on 
the under side of tho nervure of another 
Fig. u. Teeth of Ner- specios of Gryllus, viz., O. dometticus. With 
rcspect to the formation of these teeth. Dr. 
Gruber has shewn " that tliey have been de- 
veloped by the aid of selection, from the minute scales and hairs 
with which tho wings and body are covered, and I came to tho 
same conclusion with respect to those of the Coleoptcra. But 
Dr. Gruber further shows that their development is in part 
directly duo to the stimulus from the friction of one wing over 
the other. 

In the Iiocustidte the opposite wing-covers differ from each 
other in structure (fig. 13), and tho action cannot, as in tho 
last family, be reversed. Tho left wng, which acts as tho 
bow, lies over tho right wing which serves ns the fiddle. One 
of tho nervurcs («) on tho under surface of tho former is 
finely serrated, and is scraped across tho prominent nervurcs 
on the upper surface of tho opposite or right wing. In our 
British Phatgonura viriditsimu it appeared to me tliat tho 
serrated nervure is rubbed against the rounded hind-comer 
of tho opposite wing, tho edge of which is thickened, coloured 
brown, and very sharp. In the right wing, but not in the loft, 
there is a little plate, ns transparent ns talc, surrounded by 
nervurcs, and called tho speculum. In Ephippiger vUium, a 
member of this same family, we have a curious subordinate 
modification ; for tho wing-covers are greatly reduced in size, 
but " tho posterior part of tho pro-thorax is elevated into a kind 

” ‘ZeiUchrift filr wiawiuchaft. ** ‘Ueber d«r Tonapparat der 
Zoolog.’ B. xtH. 1867, a. 117. Locuatiden, eia Beitrag aum Dar- 

“ Weatwood, ‘Modern Class, of winismus,’ ‘Zeitsch. filr wisscnach. 
Inaecta,’ voL i. p. 440. Zoolog.’ B. xxU. 1872, p. 100. 
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“ of dome oyer tho wing-covers, and which has probably the 
■* effect of increasing tho Bound.”" 




Wo thns see that the musical apparatus is more differentiated 
or specialised in the Locustidas (which include, I believe, the 
^t powerful performers in tho Order), than in the Achetid®, 
in which both wing-covers have tho same structure and the 
same function." Landois, however, detected in one of tho 
liOcnstidiD, namely in Dccticus, a short and narrow row of small 
teeth, mere rudiments, on the inferior surface of the right wing- 
cover, which underlies tho other and is never used as the bow. 
I observed tho some rudimentary structure on tho under side of 
tte right wing-cover in Phatgonura viridunma. Hence wo may 
infer with confidence tlrnt tho Locustidie are descended from a 
form, in which, as in the existing Achetkhc, both wing-covers 
had serrated ncrvurcs on tho under surface, and could bo 
indiffemntly used as tho bow ; but that in tho Loenstid® tho 
two wing-covers gradually be<^e differentiated and perfect^, 

" Weitwood, ‘ Modem CTiuf. of Inwct*,’ rol. 1. p. 453. 

" landou, ‘ZoiUch. £ win. Zoolog.’ B. xrU. 1M7, •. HI, 122. 
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on the principle of the division of labour, the one to act ex- 
clusively as the bow, and the other as the fiddle. Dr. Gruber 
takes the same view, and has shewn that rudimentary teeth are 
commonly found on the inferior snrfaco of the right wing. By 
what steps the more simple apporatns in the Achetida; originated, 
we do not know, but it is probable that the basal portions of 
tlie wing-covers originally overlapped each other os they do at 
present; and that the friction of the nervures produced a 
grating sound, as is now the case with the wing-covers of the 
females.* A grating sonnd thus occasionally and accidentally 
made by the moles, if it served them ever so little as a love-call 
to the females, might readily have been intensified through 
sexual selection, by variations in the ronglmess of the nervures 
having been continually preserved. 

In the last and third Family, namely the Acridiidas or 
grasshoppers, the stridulotion is produced in a very different 
manner, and according to Dr. Scudder, is not so shrill as in the 
preceding Families. The inner surface of the femur (fig. 14, r) 
is furnished with a longitudinal row of minute, elegant, lancet- 
shaped, elastic teeth, from 85 to 93 in number;* and those are 
scraped across the sharp, projecting nervures on the wing-covers, 
which are thns made to vibrate and resound. Harris" says 
that when one of the males 




begins to play, he first “ bends 
" the shank of the hind-leg 
“ beneath the thigh, where it 
" is lodged in a furrow de- 
'* signed to receive it, and 
** then draws the leg briskly 
“ np and down. Ho does not 
" play both fiddles together, 
“but alternately, first uiwn 
“ one and then on tlie other.” 
In many species, the base 
' of the abdomen is hollowed 

sounding board. In Pnen- 
mora (fig. 15), a S. African 
genus belonging to the Bawie fiimily, we meet with a new 



„ , ‘ lBf€ct* of New Englud,' 

-wnen captni^ make* a ftebl* 1842, p. 133. 

“ grating nobe by *bufflisg her 
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and remarkable modification; in the males a small notched 
ridge projects obliquely from each side of the abdomen, 
against which the hind femora are mbbed." As the male is 
furnished with wings (the female being wingless), it is re- 
markable that the thighs are not rubbed in the usual mamicr 
against the wing-covers ; but this may perhaps be accounted for 
by the unusually small size of the hind-li^ I have not been 
able to examine the inner suriace of the thighs, which, judging 





Miueiim). Upper Bgurt.nult 



from analogy, would be finely serrated. The species of Pneumora 
have been more profoundly modified for the^e of stridulation 
than any other orthopterous insect; for in the male the whole 
body has been converted into a musical instrument, being 
“ WeUwoodj ‘ Modern Clanification,’ vol. L p, 462. 
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distended with air, like a great pellncid bladder, so as to 
Increase the resonance. Mr. Trimcn informs mo that at the 
Capo of Good Hope these insects make a wonderful noise 
during the m'ght 

In the three foregoing families, the females are almost always 
destitute of an efficient musical apparatus. But there are a few 
exceptions to this rule, for Dr. Gruber has shewn that both 
sexes of Epkippigtr vitium are thus prorided; though the organs 
differ in the male and female to a certain extent Hence we 
cannot suppose that they hare been transferred from the male 
to the female, as appears to hare been the case with the secondary 
sexual characters of many other animals. They must hare been 
independently developed in the two sexes, which no doubt 
mutually call to each other during the season of love. In most 
other Loenstidte (but not according to Landois in Dectiens) the 
females hare rudiments of the stridnlatory organs proper to tho 
male; from whom it is probable that these have been transferred. 
Landois also found such rudiments on tho nnder surface of tho 
wing-covers of the female Achetidm, and on the femora of tho 
female Acridiidte. In the Homoptera, also, tho females have the 
proper musical apparatus in a functionless state; and wo shall 
hereafter meet in other divisions of the animal kingdom .with 
many instances of structures proper to tho male being present 
in a rudimentary condition in the fomalu 

Landois has observed another important fact, namely, that in 
tho females of the Acridiidm, tlio stridnlating teeth on the 
femora remain throughout life in the same condition in which 
they first appear daring the larval state in both sexes. In tho 
males, on tho other hand, they become further developed, and 
ac(iuire their perfect structure at the last moult, when tho insect 
is mature and ready to breed. , 

From the fsets now given, wo see that the means by which 
the males of the Orthoptera produce their sounds are extremely 
diversified, and are altogether different from those employed by 
the Homoptera." But throughout the animal kin^om we 
often find the same object gained by the most diversifi^ means ; 
this seems due to the whole organisation having undergone mul- 
tifarious changes in the course of ages, and as part after part 
varied different variations were taken advantage of for tho 
same graeral purpose. The diversity cf means for producing 
sound in the thi^ families of the Orthoptera and in the 

“ UndoU bu rrantly fonad ia moptan; aad tbi* b a lurprUag 
oanaia Qrtboptera mdimeaUry fact. 8m ‘ Zdtaebr. fUr wbMaaeh. 
atructuna eloMly timilar to tbe Zoolog.’ B. xiU. H«ft 3, 1871, p. 
•oaad-prodaclDg orgaaa la tho Ho- 348. 
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Homoptera, impiessos the mind with the high importance uf these 
structures to the males, for the sake of calling or alluring the 
females. We need feel no surprise at the amount of modi&catiot! 
which the Orthoptera have undergone in this respect, as we now 
know, from Dr. Soudder’s remaricablo discovery,” that there has 
been more than ample time. This naturalist has lately found 
a fossil insect in the Devonian formation of New Brunswick, 
which is furnished with “ the well-known tympanum or stridn- 
" lating apparatus of the male Locustidse.” The insect, though 
in most respects related to the Neuroptera, appears, as is so often 
the case with very ancient forms, to connect the two related 
Orders of the Neuroptera and Orthoptera. 

I have but little more to say on the Orthoptera. Some of the 
species are very pugnacious: when two male field-crickets 
{QryUut campestrii) are confined together, they fight till one 
kills the other; and the species of Mantis are described as 
manoeuvring with their sword-like front-limbs, like hussars with 
their sabres. The Chinese keep these insects in little bamboo 
oages, and match them like game-cocks.” With respect to 
colour, some exotic locusts are beautifully ornamented; the 
posterior wings being marked with red, blue, and black ; but as 
throughout the Order the sexes rarely differ much in colour, it 
is not probable that they owe th^ bright tints to sexual 
•election. Conspicuous colours may be of use to these insects, 
by giving notice that they are unpalatable. Thus it has been 
observed” that a bright-coloured Indian locust was invariably 
regooted when offered to birds and lizards. Some cases, however, 
are known of sexual differences in colour in this Older. The 
male of an American cricket'*'' is described as being as white as 
ivory, whilst the female varies from almost white to greenish- 
yellow or dusky. Mr. Walsh informs me that the adult male of 
Spectrum femoratum (one of the Phasmidse) “is of a shining 
“ brownish-yellow colour ; the adult female being of a dull, 
" opaque, cinereous brown ; the young of both sexes being green.” 
Lastly, I may mention that the male of one curious kind of 
cricket” is furnished with “a long membranous appendage, 
" which falls over the face like a veil ;" but what its use may be, 
is not known. 



” ‘Truuact. Ent. Soo.' 3rd nrin, 
toL U. (‘Jonranl of Proceodingi,' 
p. 117.) 

” Wwtwood, ‘ Modem Clue, of 
hiMcte,’ Tol. i. p. 427 ; for crickotr, 
p.445. 

“ Mr. Ch. Horne, in ‘ Proc. Ent. 
$00 ’ Mop 3, 1869. p. xU. 



" The (Ecanttau nhalit. Harris, 
‘ Iniocte of Now England,’ 1842, p. 
124. The two Hxot of <B. ptUucidas 
of Enropo difibr, aa 1 hear from 
'Victor Cariu, in nearly the name 

« Platyblemniia : Weetwood, 

‘ Moiiern Claei.’ vol. i. p. 447. 

O 
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Order, little need here be said, except as to 

colour. In the Ephemcrid® the sexes often differ slightly in 
their obscure tints;" but it is not probable that the males are 
thus rendered attractive to the females. The Libollnlid®, or 
dragon-flies, are ornamented with splendid green, blue, yellow, 
and vermilion metallic tints ; and the sexes often differ. Thus, 
as Prof. Westwood remarks," the mates of some of the 
Agrionidn, " are of a rich blue with black wrings, whilst the 
“ females are fine green writh colourless wings." But in Agrian 
Hamburii these colours are exactly reversed in the two sexes.” 
In the extensive N. American genus of Eeterina, the males alone 
have a beautiful carmine spot at the base of each wing. In 
Anaxfuniut the basal part of the abdomen in the male is a vivid 
ultramarine blue, and in the female grass-green. In the allied 
genus Oomphus, on the other hand, and in some other genera, 
the sexes differ but little in colour. In closely-allied forms 
throughout the animal kingdom, similar cases of the sexes 
differing greatly, or very little, or not at all, are of frequent 
occurrence. Although there is so wide a difference in colour 
between the sexes of many Libellulidm, it is often difficult to say 
which is the more brilliant ; and the ordinary coloration of the 
two sexes is reversed, as we have just seen, in one species of 
Agrion. It is not probable that their colours in any case have 
been gained as a protection. Mr. MacLachlan, who has closely 
attended to this family, wrrites to mo that dragon-flies— the 
tyrants of the insect-world— are the least liable of any insect to 
bo attacked by birds or other enemies, and he believes that their 
bright colours serve as a sexual attraction. Certain dragon-flies 
apparently are attracted by particular colours : Mr. Patterson 
observed" that the Agrionid®, of which the males are blue, 
settled in numbers on the blue float of a fishing line ; whilst two 
other species were attracted by shining white colours. 

It is an interesting fact, first noticed by Sohelvcr, that, in 
several genera belonging to two sub-families, the males on first 
emergence from the pupal state, are coloured exactly like the 
females; but that their bodies in a short time assume a con- 
spicuous milky-blue tint, owing to the exudation of a kind of oil, 
soluble in ether and alcohol. Mr. MacLachlan believes that in 
the male of LibtVula depreaa this change of colour does not occur 
until nearly a fortnight after the metamorphosis, when the sexes 
are ready to pair. 

•• B. D. W»l>h, th« ‘ Ps«do-ii«n- iadtbttd to tbU Datnraltet for tht 
roptera of Illinois,’ in ‘Proc. Ent. fallowing facU on Hetoirina, Anna, 
Soa of Phlladalphia,’ 1862, p. 361. and Gomphna. 

" ‘ liodom Class.’ vol. II. p. 37. “‘Transact. Ent. Soc.’ vol. I. 

“ Walsh, ibid. p. 381. I am 1836, p. Ixxzi. 



© The Complete Work of Charles Darwin Online 



CH4P. X. 



Hynunoptera. 



291 



Certain species of Nenrothemis present, according to Braner, “ 
a curions case of dimorphism, some of the females having ordinarjr 
wings, whilst others have them “ very richly netted, as in the 
males of the same sp^es." Braucr “ explains the phenomenon 
“ on Darwinian principles by the snppoeition that the close 
" netting of the veins is a secondary sexual character in the 
“ males, which has been abruptly transferred to some of the 
“ females, instead of, as generally occurs, to all of them.” Mr. 
MacLachlan informs me of another instance of dimorphism 
in several species of Agrion, in which some individuals are of 
an orange colour, and these are invariably females. This is 
probably a case of reversion; for in the true LibelluUe, when 
the sexes differ in colour, the females are orange or yellow ; 
so that supposing Agrion to be descended from some primordial 
form which resembled the typical Libellnlss in its sexual cha- 
racters, it would not be surprising that a tendency to vary in 
this manner should occur in the females alone. 

Although many dragon-flies are large, powerful, and fleroe 
insects, the males have not been observed by Mr. MacLachlan to 
fight together, excepting, as he believes, in some of the smaller 
species of Agrion. In another group in this Order, namely, the 
Termites or white ants, both sexes at the time of swarming may 
be seen running about, ” the male after the female, sometimes 
“ two chasing one female, and contending with great eagemes.s 
“ who shall win the prize.”** The Atropoa pultatorim is said 
to make a noise with its jaws, which is answered by other 
individuals.** 

Order, Hymenoptera. — That inimitable observer, M. Pabre,** in 
describing the habits of Coroeris, a wasp-like insect, remarks that 
** fights frequently ensue between the i^es for the possession of 
“ some particular female, who sits an apparently unconcerned 
” beholder of the struggle for supremacy, and when the victory 
“ is decided, quietly flies away in company with the conqueror.” 
Westwood” says that the males of one of the saw-flies (Tenthre- 
dinte) '* have been found fighting together, with their mandibles 
" looked.” As M. Fabro speaks of the males of Ceroeris striving 
to obtain a particular female, it may be well to bear in mind 
that insects belonging to this Order have the power of recognising 

” S«e abitract in tht ‘Zoological ** Sm an intorMtine article, 
Kecord ’ for 1867, p. 450. ‘The Writing* of Fabre," in ‘ Nat. 

“ Kirby and Spence, ‘ Introdnct. Hlit. Review,' April 1862, p. 122. 
to Entomology,’ vol. ii. 1818, p. 85. ” ‘ Jonmal of Pros, of Entomolog 

** Houxeau, ‘ bee Faculty Men- Soc.’ Sept. 7th, 1863, p. 169. 

tele*,’ he- To“>- P- lb*- 
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each other after long interrals of time, and are deeply attached. 
For instance, Pierre Huber, whoso accuracy no one doubts, 
separated some ants, and when, after an interval of four months, 
they mot others which had formerly belonged to the same 
community, they recognised and caress^ one another with their 
antemuB. Had they been strangers they would have fought 
together. Again, when two communities engage in a battle, the 
ants on the some side sometimes attack each other in the general 
confusion, but they soon perceive their mistake, and the one ant 
soothes the other." 

In this Order slight differences in colour, according to sex, are 
common, but conspicuous differences are rare except in the 
family of Bees ; yet both sexes of certain groups are so brilliantly 
coloured— for instance in Chrysis, in which vermilion and 
metallic greens prevail — that we are tempted to attribute- the 
result to sexual selection. In the Ichneumonidm, according to 
Mr. Walsh," the males are almost universally hghter-oolonred 
than the females. On the other hand, in the Tenthredinidm the 
males are generally darker than the females. In the Siricidn 
the sexes frequently differ; thus the male of 6'>r8x/uvmcus is 
banded -with oran^, whilst the female is dark purple ; but it is 
difficult to say which sex is the more ornamcnto£ In Tremex 
cdtuinba the female is much brighter-coloured than the male. 
I am informed by Mr. F. Smith, that the male ants of several 
species are black, the females being testaceous. 

In the family of Bees, especially in the solitary species, as I 
hear from the same entomologist, the sexes often differ in colour. 
The nudes are generally the brighter, and in Bombus as well as in 
Apathns, much more variable in colour than the females. In 
Anthophara rriuta the male is of a rich fulvous-brown, whilst 
the female is quite black : so are the females of several species 
of Xylocopa, the males being bright yellow. On the other hand 
the females of some species, as of Andnena fttlva, are much 
brighter-coloured than the nudes. Such differences in colour 
can hardly be accounted for by the males being defenceless and 
thus requiring protection, whilst the females are well defended 
by their stings. H. Muller," who has particularly attended to 
the habits of bees, attributes these differences in colour in chief 
part to sexual selection. That bees have a keen perception of 
colour is certain. Ho says that the males search eagerly and 
fight for the possession of the females ; and he accounts through 

" P. Huber, ‘ Recherohae inr les Philsdelphia,’ 1866, pp. 238-23B. 
Mean dee PounnU,’ 1810, pp. 150, " ‘ Aawendong der Danriaechea 
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in the season, or at all times and places, or locally ; whereas the 
femalos in other cases are apparently in excess. In some species 
the more beautiful males appear to have been selected by the 
females ; and in others the more lieautiful females by the males. 
Consequently in certain genera (Mtiller, p. 42), the males of the 
several species differ much in appearance, whilst the females are 
almost indistinguishable; in other genera the reverse occurs. 
H. Muller believes (p. 82) that the colours gained by one sex 
through sexual selection ^ve often been transferred in a variable 
degree to the other sex, just as the pollen-collecting apparatus 
of the female has often been transferred to the male, to whom 
it is absolutely useless." 

MuHlla Europten makes a stridulating noise ; and according to 
Oonreau “ both sexes have this i»wer. He attributes the sound 
to the friction of the third and preceding abdominal segments, 
and I find that these surfaces are marked with very fine con- 
centric ridges ; but so is the projecting thoracic collar, into which 
the head articulates, and t^ collar, when scratch^ with the 
point of a needle, emits the proper sound. It is rather surprising 
that both sexes should have the jwwer of stridulating, as the 
male is winged and the female winglqss. It is notorious that 
I Sees egress certain emotions, as of anger, by the tone of their 
humming; and according to H. Muller (p. 80), the males of 
some species make a peculiar singing noise whilst pursuing the 
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Order, Coleoptera (Beetles).— Uony beetles are coloured so as 
to resemble the surfaces ■which they habitually frequent, and 
they thus escape detection by their enemies. Other species, for 
instance diamond-beetles, are ornamented ■with splendid colours, 
which are often arranged in stripes, spots, crosses, and other 
elegant patterns. Such colours can hardly serve directly as a 
protection, except in the case of certain flower-feeding species ; 
but they may serve as a warning or means of recognition, on the 
same principle as the phosphorescence of the glow-worm. As 
with beetles the colours of the two sexes are generally alike, we 
have no evidence that they have been gained through sexual 
selection ; but this is at least possible, for they may have been 
developed in one sex and then transferred to the other; and 
this ■view is even in some degree probable in those groups which 
possess other well-marked secondary sexual characters. Blind 
beetles, which caimot of course tehold each other’s beauty, 
never, as I hear from Mr. Waterhouse, jun., exhibit bright 
colours, though they often have iwlished coats ; but the expla- 
nation of their obscurity may be that they generally inhabit 
caves and other obscure stations. 

Some Longicoms, especially certain Prionidm, oflier an excep- 
tion to the rule that the sexes of beetles do not difier in colour. 
Most of these insects are large and splendidly coloured. Thu 
males in the genus Pyrodes," which I saw in Mr. Bates’s col- 
lection, are generally redder but rather duller than the femalu!^, 
the latter being coloured of a more or less splendid golden-green. 
On the other hand, in one species the male is golden-green, the 
female being richly tinted with red and purple. In the genus 
Esmeralda the differ so greatly in colour that they have 
been ranked as distinct species ; in one species both are of a 
beautiful shining green, but the male has a red thorax. On the 
whole, as far as I could judge, the females of those Frionidse, in 



" Pyndet pulcierrimtu, in 
which Uie mxm differ conspicaonsly, 
nu been de*cribed by Mr. Beto in 
‘Tranuct. Ent. Soc.* 1869, p. 50. 
1 will apccify the few other caiee in 
which 1 have heard of a difference 
m colour between the lexee of 
beetles. Kirby and Spence (*In- 
trodnet. to Entomology,’ voL UL p. 
301) mention a Cantharie, Heloe, 
Rh^um, and the Ltptura tntacn ; 
the male of the latter being tes- 
taceoua, with a black thorax, and 
the female of a duU red all ovei. 
Theie two latter beetles belong to 



the family of Lo^come. Messrs. 
B. Trimen and Waterhouse, jun., 
inform me of two Lameilicorns, 
via., a Peritrichia and Trichias, the 
male of the latter being more 
obscurely coloured than the female. 
In TUIus tbmgatu* the male is black, 
and the female always, as it is 
beUeved, of a dark blue colour, with 
a red thorax. The male, sIm, of 
OrKdacna atra, as I hear from Mr. 
Walsh, is bla^, the female (the 
so-called 0. ntfiooUit) having a 
• ..rous thorax. 
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which the sexes differ, are colonied more richly than the males, 
and this does not accord with the common rule in regard to 
colour, when acquired through sexual selection. 

A most remarkable distinction between the sexes of many 
booties is presented by the great horns which rise from the head, 
thorax, and clypeus of the males ; and in some few cases from 
the under surface of the body. These horns, in the great family 
of the Lamellicoms, resemble those of various quadrupeds, such 
as stags, rhinoceroses, &c., and are wonderful both from their 
size and diversified shapea Instead of describing them, I have 
given figures of the males and females of some of the more ro- 
nwrkable forms. (Figs. 16 to 20.) The females generally ex- 
hibit rudiments of the horns in the form of small knobs or 
ridges ; but some are destitute of oven the slightest rudiment 
'3n the other hand, the horns are nearly as well developed in the 
female ns in the male of Phananu lancifer; and only a little less 
weU develoi^ in the females of some other species of this genus 
and of Copris. I am informed by Mr. Bates that the horns do 
not differ in any manner corresponding with the more important 
characteristic differences between the several subdivisions of the 
family : thus within the same section of the genus Onthoph^;^ 
there are species which have a single horn, and others which 
have two. 
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In almost all cases, the horns are remarkable from their ex- 
cessire yariability; bo that a graduated series can be formed, 
from the most highly developed males to others so degenerate 
that they can barely be distingnished fri>m the females. Mr. 
Walsh" found that in Phatuxut camtfea, the horns were thrice as 
long in some males as in others. Mr. Bates, after examining 
above a himdred males of Onthophagm rangier (fig. 30), thought 
that he bod at last discovered a species in which the horns did 
not vary ; but further research proved the contrary. 

Tho extraordinary size of the horns, and their widely dififoront 
structure in closely-allied forms, indicate that they have been 
formed for some purpose ; but their excessive variability in the 
males of the same species leads to the inference that this purpose 
cannot be of a definite nature. The horns do not show marks of 
friction, as if used for any ordinary work. Some authors sup- 
pose" that as the males wander about much more than the 
tealcs, they require horns as a defence against their enemies ; 
but as the boms are often blunt, they do not seem well adapted 
for defence. The most obvious conjecture is that they are used 
by the males for fighting tr^ther; but the males have never 
b^n observed to fight; nor could Mr. Bates, after a careful 
examination of numerous species, find any snfiBcient evidence, in 
their mutilated or broken condition, of their having been thus 
used. If the males had been habitual fighters, the size of their 
bodies would probably have been increased through sexual 
selection, so as to have exceeded that of the females; but 
Mr. Bates, after comparing the two sexes in above a hundred 
species of the Coprids, did not find any marked difference in 
this respect amongst well-developed individuals. In Lethms, 
moreover, a beetle belonging to the same great division of the 
Lamellicoms, the males are Imown to fight, but are not provided 
with horns, though their mandibles are much larger than those 
of the female. 

The conclusion that the horns have been acquired as ornaments 
is that which best agrees with the fact of their having been so 
immensely, yet not fixedly, developed, — as shewn by their extreme 
variability in the same species, and by their extreme diversity in 
closely-allied species. This view will at first appear extremely 
improbable; but we shall hereafter find with many animals 
standing much higher in the scale, namely fishes, amphibians, 
reptiles and birds, that various kinds of crests, knobs, horns and 
combs have been developed apparently for this sole purpose. 

The males of OnitU funder (fig. 21), and of some other 

“ ‘ Proc. Entomolog. Soc. of “ Kirby uid Spenco, ‘ Introduet. 
PUUdtlphio,’ 1864, p. 228. Rntomulog.’ roL Ui. p. 300. 
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species of the genus, are furnished with singular projections on 
their anterior femora, and with a great fork or pair of boms on 
the lower surface of the thorax. Judging 
from other insects, these may aid the male 
in clinging to the female. Although the 
males have not even a trace of a horn on 
the upper surface of the body, yet the fe- 
males plainly exhibit a mdiment of a single 
horn on the head (flg. 22, a), and of a crest 
(h) on the thorax. That the slight thoracic 
crest in the female is a mdiment of a pro- 
jection proper to the male, though entirely 
Figiii. toi«» ftireifer. absent in the male of this particular species, 
Doitli. **" j® cleor : for the female of litUxu biton (a 

genus which comes next to Onitis) has a 
similar slight crest on the thorax, and the male bears a great 
projection in the same situation. So, again, there can hardly bo 
a doubt that the little point (a) on the head of the female Ouiti$ 





furei/er, as well as on the head of the females of two or three 
allied sp^es, is a radimentory representative of the cephalio 
horn, which is common to the males of so many Lamellicora 
beetles, as in Phaomus (fig. 18). 

The old belief that mdiments have been created to complete' 
the scheme of nature is here so far from holding good, that we 
have a complete inversion of the ordinary state of things in the 
family. We may reasonably suspect that the males originally 
bore horns and transferred them tc the females in a rudimentary 
condition, as in so many other Lamellicoms. Why the males 
subsequently lost their horns, wo know not ; but this may have 
been caused through the principle of compensation, owing to 
the development of the large horns and projections on the lower 
surface ; and as these ore confined to the males, the rudiments 
of the upper boms on the females would not have been thus 
obliterated. 
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The cases hitherto given refer to the Lamellicoms, but the 
males of some few other beetles, belonging to two widely distinct 
groups, namely, the Curculionid® and ^taphylinid®, are fur- 
nished with horns— in the former on the lower surface of the 
body," in the latter on the upper surface of the head and thorax. 
In the Staphylinid®, the horns of the males are extraordinarily 
variable in the same species, just as we have seen with the 
Lamellicoms. In Siagonium we have a case of dimorphism, 
for the males can be divided into two sets, differing greatly 
in the size of their bodies and in the development of their 
horns, without intermediate gradations. In a species of llledius 
(fig. 23), also belonging to the Stapbylinid®, Professor Westwood 




states that, “ male specimens can be found in the same locality 
“ in which the central hom of the thorax is very large, but the 
“ horns of the head quite rudimental ; and others, in which tho 
“thoracic hom is much shorter, whilst the protuberances on 
“the head are long.”” Here wo apparentty have a case of 
oompen-sation, which throws light on that just given of the 

supposed loss of r ■■■ 

Law of Battle. - 

fighting, nevertheless engage in con^cts for the possession of 
Mr. Wallace" saw two males of Leptorhynchut 
a much clongat^ rostrum, 
i close by busy at her boring. 
1 their rostra, and clawed nnd 
ist rage.” The smaller male, 
ranquished." 
fighting, by 
in those of 
stag-beetle 




however, “ soon ran away, acknowledging himself vane 
In some few cases male beeUes are well adapted for figl 
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engage in fierce conflicts. When Mr. A. H. Davis** enclosed 
two males with one female in a box, the larger male severely 
pinched the smaller one, nntil he resigned his pretensions. A 
friend informs me that when a boy ho often put the males 
together to see them fight, and he noticed that they were much 
bolder and fiercer than the females, as with the higher animals. 
The males would seize hold of his finger, if held in front of 
them, but not so the females, although they have stronger 
jaws. The males of many of the Lucanidre, as well as of the 
above-mentioned Leptorhynchus, are larger and more powerful 
insects than the females. The two sexes of Lethrm cephaJotet 
(one of the LamelUcoms) inhabit the same burrow; and the 
male has larger mandibles than the female. If, during the 
breeding-season, a strange male attempts to enter the burrow, 
he is attacked; the female does not remain passive, but closes 
the mouth of the burrow, and encourages her mate by con- 
tinually pushing him on from behind ; and the battle lasts nntil 
the aggressor is killed or runs away.” The two sexes of another 
Lamellicom beetle, the Ateuchut cicatriexmia, live in pairs, and 
seem much attached to each other; the male excites the female 
to roll the balls of dung in which the ova are deposited ; and if 
she is removed, he becomes much agitated. If the male is 
removed the female ceases all work, and as M. Brulerie” believes, 
would remain on the same spot until she died. 

The great mandibles of tho male Lucanida are extremely 
variable both in size and structure, and in this respect resemble 
the horns on the head and thorax of many male Lamellicoms 
and Staphylinidta A perfect series can ^ formed from the 
best-provided to the worst-provided or degenerate males. Al- 
though the mandibles of the common stag-beetle, and probably 
of many other species, are used as efficient weapons for fighting, 
it is doubtful whether their great size can thus be account^ 
for. We have seen that they are used by tho Lucantu elaphut 
of N. America for seizing tho female. As they are so con- 
spicuous and so elegantly branched, and as owing to their great 
length they are not well adapted for pinching, the suspicion 
has crossed my mind that they may in addition serve as an 
ornament, like the horns on the head and thorax of the various 
species above described. The male Chiasognathiu Orantii of 
8. Chile — a splendid beetle belonging to the same family — has 

•• ‘ LntomologicRl Magazine,’ vol. '• Qnoted from Fiecher, in ‘ Diet, 
i. 1833, p. 82. See aleo on the Clmee. d’lliat. Nat.’ tom. i. p. 324. 
conflicts of this species, Kirby and ” ‘ Ann. Soc. Entomolog. France,’ 
Spenc^ ibid. vol. iii. p. 314; and 1866, as qnoted in ‘Journal of 
Westwood, ibid. vol. i. p. 187. Travel,’ by A. Murray, 1868, p. 135. 
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enormously developed mandibles (fig. 24) ; he is bold and pug- 
nacious ; when thi^tcncd ho faces round, opens his great juws, 
and at the same time stridulates loudly. 

But the mandibles were not strong 
enough to pinch my finger so as to 
cause actual pain. 

Sexual selection, which implies the 
possession of considerable perceptive 
powers and of strong passions, seems 
to have been more effective with the 
Lamclliconis than with any other 
family of beetles. With some species 
the males are provided with weapons 
for fighting; some live in pairs and 
show mutual affection ; many have 
the power of stridulating when excited ; 
many are furnished with the most ex- 
traordinary horns, apparently for the 
sake of ornament; and some, which 
are diurnal in their habits, are gor- 
geously coloured. Lastly, several of 
the largest beetles in the world belong 
to this family, which was placed by 
Linnffius and Fabricius at the head of 
the Order.” 

StridiHating orsFaas— Beetles belong- i. 1 
ing to many and widely distinct ' 
families possess these organs. The 
sound thus produced can sometimes 
be heard at the distance of several feet 
or oven yards,” but it is not comparable 
with that made by the Orthoptera. 

The rasp generally consists of a narrow, 
sUghtly-raised surface, crossed by very 
fine, parallel ribs, sometimes so fine as 
to cause iridescent colours, and having 
a very elegant apjxsarauce under the 
microscope. In some cases, as with 
Typhffius, minute, bristly or scale-like ' 
prominences, with which the whole 
surrounding surface is covered in approximately parallel 
lines, could be traced passing into the ribs of the rasp. The 

’ Weitwood, ' 




Upi^r figure, male] 



)1. 1 a 184. 

” WollaatoD, 



i Class.’ Curculionidse,' * Annals and Mag. ol 



On certain Musical 



Nat. Hist.’ Tol. Vi. 18«0, p. 14. 
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transition takes place by their becoming confluent and straight, 
and at the same time more prominent and smooth. A hard 
ridge on an adjoining part of the body serves as the scraper 
for the rasp, but this scraper in some cases has been specially 
modified for the purpose. It is rapidly moved across the rasp, 
or conversely the rasp across the scraper. 




These organs are situated in widely different positions. In 
the carrion-beetles (Necrophorus) two parallel rasps (r, fig. 25) 
stand on the dorsal surface of the fifth abdominal segment, each 
rasp'* consisting of 126 to 140 fine ribs. These ribs are scraped 
against the posterior margins of the elytra, a small portion of 
which projects beyond the general outline. In many Criocerid®, 
and in Vlythra 4rfunctata (one of the Chrysomelidse), and in some 
Tcnebiionid®, Ac.,” the rasp is seated on the dorsal apex of the 
abdomen, on the pygidium or pro-pygidium, and is scraped in 
the same manner by the elytra. In Heterooems, which belongs 
to another femily, the rasps are placed on the sides of the 
first abdominal segment, and are scraped by ridges on the 
femora.” In certain Curculionid® and Carabid®,” the parts 



'* Laadois, ‘ZciUchrift filr wIm. 
Zoolog.’ B. XTii. 1867, •. 127. 

’• 1 am greatly lodobted to Mr. 
G. R, Crotch for hariog sent me 
mnnr prepared specimens of rarions 
beetles belonging to these three 
families and to others, as well as for 
valuable information. He believes 
that the power of stridnlation in 
the Clythra has not been previously 
observed. I am also mnen indebted 
to Hr. E. W. Janson, for informa- 
tion and specimens. I may add 
that my son, Mr. F. Darwin, finds 
that Dermestet muriniu stridnlates, 
but he searched in rain for the 
appamtna. Soolytos baa lately 



been described by Dr. Chapman ss 
a stridnlator, in the ‘Entomolo- 
gist’s Monthly Magaxine,’ vol. rl. p. 
130. 

” Sebiodte, translated in ‘ Annals 
and Mag. of Nat. Hist.’ vol. xx. 
1867, p. 37. 

” Westringhudescribed(Kroyer, 
‘ NaturhUt. Tidskrift,’ R it 18+8- 
49, p. 334) the stridnlating organa 
in these two. as well as in other 
families. In the Carabidw I hare 
examined Kinphnu vUgmonu and 
Iththita multipmutata, sent to me 
by Mr. Crotch. In Blethiaa the 
transverse ridges on the furrowed 
border of the abdominal segment do 
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ate completely reversed in poeition, for the rasps are seated on 
the inferior surface of the elytra, near their apices, or along 
their outer margins, and the ^ges of the abdominal se^cuts 
serve as the scrapers. In PthHut Hermann i (one of Dytiscidra 
or water-beetles) a strong ridge runs parallel and near to the 
sutural margin of the elytra, and is crossed by ribs, coarse in 
the middle part, but becoming gradually finer at both ends, 
especially at the upper end; when this insect is held under 
water or in the air, a stridulating noise is produced by the 
extreme homy margin of the abdomen being scraped against 
the rasps. In a great number of long-homed beetles (Longi- 
comia) the organs are situated quite otherwise, the rasp being 
on the meso-thorax, which is rubbed against the pro-thorax; 
Landois counted 2^ very fine ribs on the rasp of Cerambyx 
heros. 

Many Lamellicoms have the iwwer of stridulating, and the 
organs differ greatly in position. Some species stridulate very 
loudly, so that when Mr. F. Smith caught a Trox tahilonn, a 
gamekeeper, who stood by, thought he had caught a mouse ; 
but I (ailed to discover the proper organs in 
this beetle. In Geotmpes and Typhoeus a 
narrow ridge runs obliquely acrass (r, fig. 26) 
the coxa of each hind-leg (having in 0. ster- 
comrius SI ribs), which is scraped by a 
specially projecting part of one of the ab- 
domiiml segments. In the nearly allied Copria 
lutuiris, an excessively narrow fine rasp runs 
along the sutural margin of the elytra, with 
another short rasp near the basal outer mar- 
gin; but in some other Coprini the rasp is 
seated, according to Leconte," on the dorsal 
surface of the abdomen. In Oryctes it is 
seated on the pro-pygidium ; and, according to 
the same entomologist, in some other Dynastini, 
on the under surface of the elytra. Lastly, 

Westring states that in Omaloplta hrunnea the 
rasp is placed on the pro-sternum, and the 
scraper on the meta-stemmn, the parts thus 
occupying the under surface of the body, instead of the upiicr 
surface as in the Longicoms. 

We thus see that in the different coleopterous families the 

sot, u far u I coold judge, come of niinoU, for having eent me ex- 
into play in aersping the nups on tracta from Leconte’a ‘ Introduction 
the elytra. to Entomology,’ pp. 101, 143. 

" I am indebted to Mr. Walah, 
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Btridulating organs are wonderfnlly diversified in position, but 
not much in structure. Within the same fiunily some species 
are provided with these organs, and others are destitute of them. 
This diversity is intelligible, if we suppose that originally various 
beetles made a shuffling or hissing noise by the rubbing together 
of any hard and rough parts of their bodies, which happened to 
be in contact ; and that from the noise thus produced being in 
some way useful, the rough surfaces were gradually developed 
into regular stridulating organs. Some beetles as they move, 
now prince, either intentionally or unintentionally, a shuffling 
noise, without possessing any proper organs for the purpose. 
Mr. Wallace informs me that the Euchirut longimanus (a 
Lamollicom, with the anterior legs wonderfnlly elongated in the 
male) “ makes, whilst moving, a low hissing sound by the pro- 
“ tmsion and contraction of the abdomen ; and when seized it 

produces a grating sound by rubbing its hind-legs against the 
“ edges of the elytra.” The hissing sound is clearly due to a 
narrow rasp running along the sutural margin of each elytron ; 
and I could likewise make the grating sound by rubbing the 
shagreened surface of the femur against the granulated margin 
of the corresponding elytron ; but I could not here detect any 
proper rasp ; nor is it likely that I could have overlooked it in 
so Imge an insect After examining Cyohrus, and reading what 
Westring has written about this beetle, it seems very doubtfnl 
whether it possesses any true rasp, though it has the power of 
emitting a sound. 

From the analogy of the Orthoptera and Homoptera, I 
expected to find the stridulating organs in the Coleoptm 
differing according to sex; but Landois, who has carefully 
examined several species, observed no such difference ; nor did 
Westring; nor did Mr. G. B. Crotch in preparing Ue uuiny 
specimens which he had the kindness to send me. Any difference 
in these organs, if slight, would, however, be difflcult to detect, 
on account of their great variability. U^ns, in the first pair of 
specimens of Keampitorut humcUor and of Peldbiut which I ex- 
amined, the rasp was considerably larger in the male than in 
the female; but not so with succeeding specimens. In Qta- 
Iruptt iUrcomriiu the rasp appeared to me thicker, opaquer, 
and more prominent in thiw males than in the some numbw of 
females; in order, therefore, to discover whether the soxfs 
differed in their power of stridulating, my son, Mr. F. Darwin, 
collected fifty-seven living specimens, which he separated into two 
lots, according as they made a greater or lesser noise, when held 
in the same manner. He then examined all these specimens, 
and found that the males were very nearly in the same proportion 
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to tho females in both the lots. Mr. F. Smith has kept alive 
iiumerons specimens of Mmoynchut pteudacori (Cnrcnlionidm), 
and is conyincod that lioth sexes stridulate, and apparently in 
on eqnal degree. 

Nevertheless, the power of stridnlating is certainly a sexual 
character in some few Coleoptera. Mr. Crotch discovered that 
the males alone of two species of Heliopathcs (Tenebrionidss) 
possess stridnlating organs. I examined five males of II. yiUmi, 
and in all these there was a weIl-deTeloi)ed rasp, partially 
<livided into two, on tho dorsal surface of the terminal abdominal 
segment ; whilst in the same number of females there was not 
even a rudiment of the rasp, the membrane of this s^ment 
being transparent, and mnch thinner than in the male. In 
n. eribratattriatus the nukle has a similar rasp, excepting that it 
is not partially divided into two portions, and tho female is 
completely destitute of this organ ; tho male in addition has on 
the apical margins of tho elytra, on each side of the suture, 
three or four short longitudinal ridges, which are crossed by 
extremely fine ribs, parallel to and resembling those on the 
abdominal rasp ; whether these ridges serve as an independent 
rasp, or as a scraper for the abdominal rasp, I could not decide ; 
the female exhibits no trace of this latter structure. 

Again, in three species of tho Lamellicom genus Oryctes, we 
have a nearly parallel case. In the females of 0 . gryphits and 
tuuieomh the ribs on the rasp of the pro-pygidium are less 
oontinnons and less distinct than in the males; but the chief 
difference is that the whole upper surface of this segment, when 
held in the proper light, is seen to be clothed with hairs, which 
ate absent or are represented by excessively fine down in the 
males. It should be noticed that in all Coleoptera the effective 
part of tho rasp ia destitute of hairs. In 0 . tenegaleruu tho 
difference between the sexes is more strongly mark^, and this 
is best seen when tho proper abdominal segment is cleaned and 
viewed as a transparent object. In the female tho whole surface 
is covered with little separate crests, bearing spines ; whilst in 
the male these crests in proceeding towards the apex, become 
more and more confluent, regular, and naked ; so that three- 
fourths of the segment is covered with extremely fine parallel 
ribs, which are quite absent in the female. In the females, 
however, of all throe species of Oryctes, a slight grating or 
stridnlating sound is produced, when the abdomen of a softened 
specimen is pushed IxLckwards and forwards. 

In the case of the Heliopathes and O^ctes there con hardly 
be a doubt that tho males stridulate in order to call or to 
excite the females; but with most beetles the stridulation 
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apparently serves both sexes as a mutual call. Beetles stridu- 
late under various emotions, in the same manner as birds uso 
their voices for many purposes besides singing to their mates. 
Xho great Chiasognathus stridulatcs in anger or defiance; many 
species do the same from distress or fear, if held so that they 
cannot escape; by striking the hollow stems of trees in the 
Canary Island^ Messrs. Wollaston and Crotch were able to 
discover the presence of beetles belonging to the genus Acalles 
by their stridnlation. Lastly, the male Atenchns stridulates to 
encourage the female in her work, and from distress when she 
is removed.™ Some naturalists bkieve that beetles make this 
noise to frighten away their enemies ; but 1 cannot think that 
a quadruped or bird, able to devour a large beetle, would 
be frightened by so sUght a sound. The belief that the stridu- 
lation serves as a sexual call is supported by the tact that death- 
ticks (Anoitum teueUdum) are well known to answer each 
other's ticking, and, as I have myself observed, a tapping noise 
artificially made. Mr. Bonble^y also informs me that he 
has sometimes observed a female ticku^,* and in an hour or 
two afterwards has found her united with a male, and on one 
occasion surrounded by several males. Finally, it is probable 
that the two sexes of many kinds of beetles were at first 
enabled to find each other by the slight shuffling noise produced 
by the rubbing together of the adjoining hard parts of their 
b^es; and that as those males or females which made the 
greatest noise succeeded best in finding partners, rugosities on 
various parts of their bodies were gn^ually developed by means 
of sexual selection into true stridulating organs. 



™ M. P. de U BnU«ri«, u quoted 
in ‘ Journal of Travel,* A. Mnrrav, 
Tol. 1. 1868, p. 138. 

w According to Mr. Donbledajr, 
“ the aoiie ia produced by the ip- 
“ sect raising itself on its legs as 
** high as it can, and then striking 
** its thorax fire or six times, in 
** rapid sncceesion, against the snb- 
“ stance npon which it it sitting.” 
For references on this subject see 



Landois, * Zeitschrift fhr witten. 
Zoolog.’ B. xvii. t. 131. Oliver 
says (at quoted by Kirby and 
Spence, ‘ Introduct.’ voL ii. p. 398) 
that the female of Fimelia ttriaia 
prodnees a rather loud sound by 
striking her abdomen against any 
hard substance, “ and that the male, 
“ obedient to this call, soon attends 
“ her, and they pair.” 
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CHAPTER XI. 

Iksects, contimud, — OjU>EB LePIOOPTESA. 
(bdttebpues axo uanu.) 

Courtship of bntterllies — Battles — ^Ticking noii« — Colours common to 
both sexes, or more brilliant in the males — Examples — Not dne to the 

direct action of the eonditions of life — Colours adapted for proteetion 

t^lours of moths— Duplay—PercepUre powers of the Le^ptera— 
Variabilitr — Causes of the diSarence in colour between the males and 
females— Mimicrr, female butterdies more briUiantI; coloured than 
the males — Bright colonrs of calerpillnrs — Summary and concluding 
renMrks on the secondary sexnal characters of insects — Birds and insects 
compared. 

Is this gront Order the most interesting points for us are tho 
differences in colour between the sexes of the same species, and 
between the distinct species of tho same genus. Nearly the 
whole of the following chapter will bo deroted to this subject ; 
but I will first make a few remarks on one or two other points. 
SoTeral males may often bo seen pursuing and crowding round 
the same female. Their courtship appears to bo a prolonged 
aflair, for I have frequently watch^ one or more males pirouet- 
ting round a female until I was tired, without seeing the 
end of the courtship. Mr. A. G. Butler also informs mo that 
ho has several times watched a male courting a female for a full 
quarter of an hour ; but she pertinaciously refused him, and at 
last settled on the ground and closed her wings, so as to escape 
from his addresses. 

Although butterflies are weak and fragile creatures, they are 
pngi^ious, and an Emperor butterfly ' has been captured with 
tho tips of its wings broken &om a conflict with another male. 
Mr. Collingwood, in speaking of the fr^uent battles between the 
butterflies of Borneo, says, “ They whirl round each other with 
“ the greatest rapidity, and appear to be incited by the greatest 

Tho Ageronia ftronia makes a noise like that produced by a 
toothed wheel passing under a spring catch, and which can bo 
heard at tho distance of several yards : I noticed this sound at 
Bio de Janeiro, only when two of these butterflies were chasing 
each other in an irn^nlar course, so that it is probably made 
daring the courtship of the sexes.* 

■ Ap^ra frit: ‘Tha Entoroolo- Natanibt,’ 1888, p. 183. 
fi»t’» WMklr IntalligcDca,’ 1859, p. • S« my ‘ Jonmal of Reaearcho, 
159. For the Bornoui Buttorflim, 1845, p. 33. Mr. Doobloday hu 
mo C. CoUiegwood, ‘ Kambic* of a dotoctod (• Proe. Ent. Soc.’ March 
X 2 
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Some moths also produce sounds ; for instance, the males of 
Thtarphora fovea. On two occasions Mr. F. Buchanan A^Tiite ’ 
heard a sharp quick noise made by the male of Hylophila 
pratinana, and which he believes to produced, as in Cicada, 
by an ela^o membrane, famished with a muscle. Ho quotes, 
also, 6nen£e, that Setina produces a sound like the ticking 
of a watch, apparently by the aid of “ two large tympaniform 
“ vesicles, situated in the pectoral region ; ” and these “ are much 
" more developed in the male than in the female.” Hence the 
sound-producing organs in the Lepidoptera appear to stand in 
some relation with the sexual functions. I have not alluded 
to the well-known noise made by the Death’s Head Sphinx, for 
it is generally beard soon after the moth has emerged from 
its cocoon. 

Girard has always observed that tlie musky odour, which is 
emitted by two species of Sphinx moths, is peculiar to the males 
and in the higher classes we shall meet with many instances of 
the males alone being odoriferous. 

Every one must have admired the extreme beauty of many 
butterflies and of some moths ; and it may bo asked, are their 
coloius and diversifled patterns the result of the direct action of 
the physical conditions to which these insects have been exposed, 
without any benefit being thus derived ? Or have successive 
variations been accumulated and determined as a protection, 
or for some unknown purpose, or that one sox may bo at- 
tractive to the other ? And, again, wliat is the moaning of the 
colours being widely different in the males and females of 
certain species, and alike in the two sexes of other species of the 
same genus? Before attempting to answer these questions a 
body of facta must be given. 

With our beautiful English butterflies, the admiral, peacock, 
and painted lady (Vanessas), os well as many others, the sexes 
are alike. This is also the case with the magi^cent Hcliconidie, 
and most of the Danaidae in the tropics. But in certain other 
tropical groups, and in some of our English butterflies, as the 
purple emperor, orange-tip, &o. (Apatura Jrit and Anthoeharit 
cardamines), the sexes difler either greatly or slightly in colour. 
No language suffices to describe the splendour of the males of 



3rd, 1845, p. 123) a paculiar mBin- 
branons aae at th< baM of the 
front winga, which U probably con- 
Doctod with tha product ion of tht 
lonod. For tha caaa of Thaoophora, 
tea ‘Zoological Record,* 1869, p. 
401. For Mr. Buchanan Whites 



obaarvationa, ' Tha Scottish Katural- 
iat,’ July 1872, p. 214. 

' ‘ThaSoottlah Natumliat,’ July 
1872,0.213. 

‘ ‘Zoological Record,’ 1869, p. 
347. 
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some tropical species. Even within the same gonns we often 
find species presenting extraordinary difierences between the 
sexes, whilst others hare their sexes closely alike. Thus in the 
South American genus Epicalia, Mr. Bates, to whom I am 
indebted for most of the following facts, and for looking over 
this whole discussion, informs me that he knows twelve species, 
the two sexes of which haunt the same stations (and this is not 
always the case with butterflies), and which, therefore, cannot 
have been difierently affected by external conditums.° In nine of 
these twelve species the males rank amongst the most brilliant of 
all bntterflics, and differ so greatly from the comparatively plain 
females that they were formerly placed in distinct genera. The 
females of these nine species resemble each other in their general 
typo of coloration; and they likewise resemble both sexes of 
the species in several allied genera, found in various parts of 
the world. Hence wo may infer that those nine species, and 
probably all the others of the genus, are descended from an 
ancestral form which was colonied in imarly the same manner. 
In the tenth species the female still retains the same general 
colouring, but the male resembles her, so that he is coloured in 
a much leas gaudy and contrasted manner than the males of the 
previous species. In the eleventh and twelfth species, the 
females depart from the usual typo, for they are gaily decorated 
almost like the males, but in a somewhat lees degree. Hence in 
these two latter species the bright colours of the males seem to 
have been transferred to the females; whilst in the tenth 
species the male has either retained or recovered tlie plain 
colours of the female, as well as of the parent-form of the genns. 
The sexes in these three cases have thus been rendered nearly 
alike, though in an opposite manner. In the allied genus Eubogis, 
both sexes of some of the species are plain-coloured and nearly 
alike ; whilst with the grater number the males are decorated 
with beautiful metallic tints in a diversified manner, and differ 
mnch from their females. The females tlironghout the genns 
retain the same general style of colouring, so that they resemble 
one another much more closely than they resemble their own 
males. 

In the genus Fapilio, all the species of the iEneas group 
are remarkable for their oonspicnons and strongly contrasted 
colours, and they illustrate the frequent tendency to gradation 
in the amount of difference between the sexes. In a few species, 
for instance in V. ascaniiu, the males and females are alike ; in 

> 8«t also Ur. Batw’s papar in tha lama aakjact, in ragard (c 
' Proc. Ent. Soc. of Philadalphia,' Diadama, in * Tranaact. Entomolog. 
1866, p. 206. Alao Mr. Wallaca on Soc. of London,’ 1869, p. 278. 



K' The Complete Work of Charles Darwin Online 



310 



Tfu Descmt of Man. 



Past II. 



others the males are cither a little brighter, or very much more 
superb than the females. The genus Jnnonia, allied to our 
VanesssB, offers a nearly parallel case, for although the sexes of 
most of the species resemble each other, and are destitute of 
rich colours, yet in certain species, as in </. mom, the male is 
rather more bright-coloured than the female, and in a few (for 
instance J. andremiajd) the mole is so different from the female 
that he might be mistaken for an entirely distinct species. 

Another striking case was pointed out to mo in the British 
Museum by Mr. A. Butler, namely, one of the tropical American 
Theclcs, in which both sexes are nearly alike and wonderfully 
splendid ; in another species the male is coloured in a similarly 
gorgeous manner, whilst the whole upper surface of the 
female is of a dull uniform brown. Our common little Bnglish 
blue butterflies of the genus Lycmna, illustrate the various dif- 
ferences in colour between the sexes, almost as well, though not 
in so striking a manner, as the above exotic genera. In Lycma 
agestU both sexes have wings of a brown colour, bordered with 
small ocellated orange spots, and are thus alike. In L. oegon 
the wings of the male ore of a fine blue, bordered with black ; 
whilst those of the female arc brown, with a similar border, 
closely resembling the wings of L. agestis. Lastly, in L. arion both 
sexes arc of a blue colour and are very like, though in the female 
the edges of the wings are rather duskier, with the black spote 
plainer ; and in a bright blue Indian species both sexes are still 
more alike. 

I have given the foregoing details in order to show, in the first 
place, that when the sexes of butterflies differ, the male as a 
general rule is the more beautiful, and departs more from the 
usual typ-’ of colouring of the group to which the species 
belongs. Hence in most groups the females of the several 
species resemble each other much more closely than do the 
males. In some eases, however, to which I shall hereafter 
allude, the females are coloured more splendidly than the 
males. In the second place, these details have been given to 
bring clearly before the mind that within the same genus, the 
two sexes frequently present every gradation from no difference 
in colour, to so groat a difference that it was long before the two 
were placed by entomologists in the same genus. In the third 
place, we have seen that when the sexes nearly resemble each 
other, this appears due either to the male having transferred 
his colours to the female, or to the male having retained, or 
perhaps recovered, the primordial colours of the group. It also 
deserves notice that in those groups in which the sexes differ, 
the females usually somewhat resemble the males, so that when 
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tlie maleH ore beautifal to an extraordiimry degree, the females 
almost invariably exhibit some degree of beanty. From the 
many cases of gradation in the amonnt of difference between 
the sexes, and from the prevalence of the same general t}-pe of 
coloration throngfaout the whole of the same group, we may con- 
clude that the causes have generally been the same which have 
determined tlie brilliant colouring of the males alone of some 
epecies, and of both sexes of other species. 

As BO many gorgeous butterflies inhabit the tropics, it has 
often been supposed that they owe their colours to the great 
heat and moisture of these zones ; but Mr. Bates * has shewn by 
the com]iariEon of various closely-alliod groups of insects from 
the temperate and tropical regions, that this view cannot be 
maintained ; and the evidence becomes conclusive when bril- 
liantly-coloured males and plain-coloured females of the same 
species inhabit the same district, feed on the same food, and 
follow exactly the same habits of life. Even when the sexes 
resemble each other, wo can hardly believe that their brilliant 
and beantifally-arranged colours are the purposeless result of 
the nature of the tissues and of the action of the surrounding 
conditions. 

With animals of all kinds, whenever colour has been modified 
for some special purpose, this has been, as far as we can judge, 
either for direct or indirect protection, or as an attraction between 
the sexes. With many species of butterflies the upper surfaces 
of the wings are obwnre; and this in all proMbility leads 
to their escaping observation and danger. But butterflies 
would be particniarly liable to be attacked by their enemies 
when at rest ; and most kinds whilst resting raise their wings 
vertically over their backs, so that the lower surfoce alone is 
exposed to view. Hence it is this side which is often coloured 
so as to imitate the objects on which those insects commonly 
rest Br. Bossier, I believe, flrst noticed the similarity of the 
closed wings of certain Vanessm and other bntterflics to the 
hark of trees. Many analogous and striking facts could be 
given. The most interesting one is that recorded by Mr. 
Wallsco ’ of a common Indian and Sumatran butterfly (Kallima), 
which disappears like magic when it settles on a bush ; for it 
hides its head and antenme between its closed wings, which, 
in form, colour and veining, cannot be distinguish^ from a 
withered leaf with its footstalk. In some other cases the lower 

< ■ TIu Katnrali.t on the Ama- 1867, p. 10. A woodcot of the 
sou,- Tol. i. 1863, p. 19. Kallima U eiren by Mr. Wallace ig 

’ 8m the intemting article in ‘ Hardwicka’e Science Ooeelp,’ Sept 
the ‘ Weetmiuter Reriew,’ Jtdy 1867, p. 196. 
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Bor&ces of the wings aro brillianll; coloured, and yet are 
protective ; thus in TA«ia rubi the wings when closed are of an 
emerald green, and resemble the young leaves of the bramble, 
on which in spring this butterfly may often bo seen seated. It is 
also remarkable that in very many species in which the sexes 
differ greatly in colour on their upper surface, the lower surface 
is closely similar or identical in both sexes, and serves as a 
protection.* 

Although the obscure tints both of the upjier and under 
sides of many butterflies no doubt serve to conceal them, yet we 
cannot extend this view to the brilliant and conspicuous colours 
on the upper surface of such species as our admiral and peacock 
Vanessa, our white cabbage-butterflies (Pieris), or tho great 
swallow-tail Papilio which haunts the open fens — for these 
butterflies are thus rendered visible to every living creature. 
In these species both sexes are alike ; but in tho common brim- 
stone butterfly {Gonepteryx rhamni), the male is of an intense 
yellow, whilst the female is much paler; and in the orange- 
tip (Anllioc/iariM cardamines) the males alone have their wings 
tipp^ with bright orange. Both the males and females in 
these cases are conspicuous, and it is not credible that their 
difference in colour should stand in any relation to ordinary 
protection. Prof. Weismann remarks,’ that the female of one of 
the Lyceenm ex^nds her brown wings when she settles on 
the ground, and is then almost invisible ; the male, on tho other 
hand, as if aware of the danger incurred from tho bright blue of 
tho upper surface of his wings, rests with them closed ; and this 
shows that the blue colour cannot bo in any way protective. 
Nevertheless, it is probable that conspicuous colours are in- 
directly beneiicial to many species, as a warning that they are 
unpalatable. For in certain other cases, beauty has been gained 
through the imitation of other beautiful species, which inhabit 
the same district and eiyoy an i mmuni ty from attack by being 
in some way offensive to their enemies ; but then we have to 
account for tho beauty of tho imitated species. 

As Mr. Walsh has remarked to me, the females of our orange- 
tip butterfly, above referred to, and of an American species 
(Anth. genutiu) probably shew us the primordial colours of the 
Itarent-specios of the genus; for both sexes of four or five 
widely-distributed species aro coloured in nearly the some 
msMcr. As in several previous cases, wo may here infer that 
it is the males of Anth, rardaminei and grnutia which have 
departed from the usual type of tho genus. In tho Anth. mra 

• Mr. G. Fritter, in ‘ Naturv,’ ’ ‘ Einflnu d«r Itolimng tuf dis 
Apia 1871, p. 489. Artbildung,’ 1872, p. 58. 
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from California, the orange-tips to the wings bare been partially 
developed in the female ; but they are paler than in tlie male, and 
slightly different in some other respects. In an allied Indian 
form, the Iphiat glaueippe, the orange-tips are fally developed in 
both sexes. In this Iphias, as pointed out to me by Mr. A. Butler, 
the under surface of the wings marvellously resembles a pale- 
coloured loaf ; and in our English orange-tip, the under surface 
resembles the flower-head of the wild parsley, on which the 
butterfly often rests at night” The same reason which compels 
us to believe that the lower surfaces have hero been coloured for 
the sake of protection, leads us to deny that the wings have 
been tipped with bright orange for the same purpose, especially 
when this character is confined to the males. 

Most Moths rest motionless during the whole or greater part 
of the day with their wings depressed ; and the whole upper 
surface is often shaded and coloured in an admirable manner, os 
Mr. Wallace has remarked, for escaping detection. The front- 
wings of the Bombycidse and Noctuidte," when at rest, generally 
overlap and conceal the hind- wings ; so that the latter might be 
brightly coloured without much risk; and they are in fact 
often thus coloured. During flight, moths would often bo able 
to escape from their enemies; nevertheless, as the bind-wings 
are then fully exposed to view, their bright colours must 
generally havo been acquired at some little risk. But the 
following fact shews how cautions we ought to be in drawing 
ocmclusion.s on this head. The common Yellow Under-wings 
(Triphsena) often fly about during the day or early evening, and 
are then conspicuous from the colour of their hind-wings. It 
would naturally be thought that this would be a source of 
danger; but Mr. J. Jenner Weir believes that it actually serves 
them as a means of escape, for birds strike at these brightly 
coloured and fragile surfaces, instead of at the body. For in- 
stance, Mr. Weir turned into his aviary a vigorous specimen of 
Triphcmti pronuta, which was ' instantly pursued by a robin ; 
but the bird’s attention being caught by the coloured wings, the 
moth was not captured until after about fifty attempts, and 
small portions of the wings were repeatedly broken off. He tried 
the same experiment, in the open air, with a swallow and T. 
fimbria-, but the large size of this moth probably interfered 
with its capture.*’ We are thus reminded of a statement made 

"> SMtheintcmtingobierTiitioiu Science Ooseip,' Sept. 1867, p. 193. 
hy Mr. T. W. Wood, ‘ The Student,' >’ See elio, on this .object, Mr. 
Sept. 1868, p. 81. Weir'e paper in ‘Transect. Ent. Soo.’ 

'■ Mr. Wallace in ‘Hardwicke’s 1869, p. 23. 
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by Mr. Wallace,” namely, that in the Brazilian foresta and 
Malayan ialands, many common and highly-decorated batterflies 
ate weak flyers, though furnished with a broad expanse of wing; 
and they " are often captured with pierced and broken wings, 
as if they had been seized by birds, fnan which they had 
“ escaped : if the wings had boon much smaller in proportion 
“ to the body, it seems probable that the insect would more 
“ frequently hare been struck or pierced in a yital part, and 
" thus the increased expanse of the wings may have been in- 
" directly beneficial.’’ 



The bright colours of many butterflies and of some 
moths are specially arranged for display, so that they may be 
readily seen. During the mght colours are not visible, and 
there can bo no doubt that the noctunud moths, taken as a 
body, are much less gaily decorated than batterflies, all of 
which ore diurnal in their habits. But the moths of certain 
families, such as the Zygrenida, several Sphingida, Dramida, 
some Arctiida and Satumiida, fly about during the day or 
early evening, and many of these are extremely beautiful, being 
far brighter coloured than the strictly nocturnal kinds. A 
few exceptional cases, however, of bright-coloured nocturnal 
species have been recorded.” 

There is evidence of another kind in regard to display. 
Batterflies, os before remarked, elevate their wings when at 
rest, but whilst basking in the sunshine often alternately raise 
and depress them, thus exposing both surfaces to full view ; and 
although the lower surface is often coloured in an obscure 
manner as a protection, yet in many species it is as lughly 
decorated as the upper surface, and sometimes in a very 
difibrent manner. In some tropicid species the lower surface is 
even more brilliantly coloured than the upper.” In the Eng- 
lish fiitillories (^Argyvnit) the lower snrfiace alone is orna- 
mented with shining silver. Nevertheless, as a general rule, 
the upper surface, which is probably more fully exposed, is 
colour^ more brightly and Aversely than the lower. Hence 
the lower surface generally afibnls to entomologists the more 



'• ‘Wc«tmlMtcr Review,’ July InM;t<afNewEDgUnd,’1842,p.315. 
1S07, J>. IS. U Such diflerencM betwem the 

'• For iufUnce, Lithoeu; but upper ud lower tur&oei of the 
Prof. Westwood (‘Modem CW of wings of sereml spocios of PnpiUo, 
InsocU,’ Tol. li. p. 390) seems sur- mny be seen in the benutiful plates 
prised at this case. On the rtlative to Mr. WnlUco’s ‘ Memoir on the 
colours of diurnal and nocturnal PapUionida of the Malayan Rogioo.* 
Upidoptern, see ibid. pp. 333 and in ‘Transact. Linn. Soc.’ vol. zxv. 
393 ; also Harris, ‘ Treatise on the part L X885. 
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nseful character for detecting the afBnitica of the Tariooa 
apecios. Fritz MUller infurma me that three apecice of Oaatnia 
are found near hia house in 8. Brazil : of two of them the hind- 
wings are obeenro, and are always covered by the front-wings 
when these butteries are at rest; but the third species has 
Hack hind-winga, beautifully spotted with red and white, and 
these are fully expanded and displayed whenever the butterfly 
rests. Other such cases could be added. 

If we now turn to the enormous group of motha, which, as 
I hear from Mr. Stainton, do not habitually expose the under 
hurface of their wings to full view, we find this side very rarely 
coloured with a brightness greater than, or even equal to, that 
of the upper side. Some exceptions to the rule, cither real or 
apparent, must bo notice^ as the case of Hypopyra.** Mr. 
Trimen informs me that in Onen^’s great work, three moths 
are figured, in which the under snrfsce is much the more 
brilliant. For instance, in the Australian Gastrophoia the 
upper surface of the fore-wing is pale greyish-ochreous, while 
the lower surface is magnificently ornamented by an ocellus of 
cohalt-blue, placed in the midst of a black mark, surrounded 
by orange-yellow, and this by bluish-white. But the habits of 
these three moths are unknown ; so that no explanation can be 
given of their unusual style of colouring. Mr. Trimen also 
informs me that the lower surface of the wings in certain other 
Oeometne'’ and qnadrifid Xoctuse are either more vari^ted 
or more brightly-coloured tlian the upper surface ; but some of 
these species have the habit of “ holding their wings quite erect 
“ over their backs, retaining them in this position for a con- 
“ siderable time,” and thus exx>osuig the under surface to view. 
Other species, when settled on the ground or herbage, now and 
then suddenly and slightly lift up their wings. Hence the lower 
surface of the wings being brighter than the upper surface 
in certain moths is not so anomalous as it at first appears. 
The Satumiidse include some of the most beautiful of all 
moths, their wings being decorated, as in our British Emperor 
moth, with fine ocelli ; and Mr. T. W. Wood** observes that 
they resemble butterflies in some of their movements; “for 
" instance, in the gentle waving up and down of the wings as if 
“ for display, which is more characteristic of diurnal than of 
“ nocturnal Lepidoptera.” 

Sm Mr. Wornuld on this tho Goometra) in ‘Tronanet. Ent. 
■noth : ‘ Proc. Ent. Soc.’ March 2nd, Soc.' now torioa, vol. v. pL xv. and 
18S9. xvi. 

■' Sac also an account of tho S. " ‘ Proc. Ent. Soc. of London,' 
American genua Erateina (ont of July 6, 1S68, p. xxvii. 



The Complete Work of Charles Darwin Online 



species, differ mneh in colonr m 
the case with many brilliant bntterfl 
one American moth, the Saturnia lo, is described as having its 
fore-wings deep yellow, curiously marked with purplish-red 
spots ; whilst the wings of the female are purple-brown, marked 
with grey lines." The British moths wUch differ sexually in 
colour are all brown, or of various dull yellow tints, or nearly 
white. In several species the males are much darker than tho 
females,* and these belong to groups which generally fly about 
during the afternoon. On the other hand, in many genera, as 
Mr. Stainton informs me, the males have the hind-wings whiter 
than those of the female — of which fact Agrotit exdamatUm.it 
offers a good instance. In the Ghost Moth (HepUdut humult) 
the difference is more strongly marked ; the males being white, 
and the females yellow with darker markings.** It is probable 
that in these cases the mates are thus rendered more conspicuous, 
f seen by tho females whilst flying about in 



thedi 



several foregoing facts it i 
liant colours of butterflies, a: 

s if for d . 
efer or are most excited by tl 



d elegant path 




© The Complete Work of Charles Darwin Online 



Chap. XI. 



Butterflies and Moths. 



317 



males ; for on any other snppoeition tho males would, as fiir as 
we can sec, bo ornamented to no purpose. We know that ants 
and certain LamcIIicom beetles are capable of feeling an attach- 
ment for each other, and that ants recognise their fellows after 
an interval of several months. Hence there is no abstract 
improbability in tho Lepidoptora, which probably stand nearly 
or quite as high in the scale as those insects, having sufficient 
mental capacity to admire bright colours. They certainly 
discover flowers by colour. The Humming-bird Sphinx may 
often bo seen to swoop down from a distance on a bunch of 
flowers in the midst of green foliage ; and I have been assured 
by two persons abroad, that these moths repeatedly visit flowers 
painted on the walls of a room, and vainly endeavour to insert 
their proboscis into them. Fritz Mtilier informs me that several 
kinds of butterflies in S. Brazil shew an unmistakable prefer- 
ence for certain colours over others; ho observed that they 
very often visited the brilliant red flowers of five or six genera of 
plants, but never tho white or yellow flowering species of tho 
same and other genera, growing in the same garden; and I 
have received other accounts to tho same effect. As I hear 
from Mr. Doubleday, the common white butterfly often flics 
down to a bit of paper on tho ground, no doubt mistaking it 
for one of its own species. Mr. Collingwood® in speaking of 
the difficulty in collecting certain butterflies in the Malay 
Archipelago, states that “a dead specimen pinned upon a 
" conspicuous twig will often arrest an insect of the same species 
“ in its headlong flight, and bring it down within easy reach of 
" the net, especially if it bo of the opposite sex.” 

The courtship of butterflies is, as before remarked, a prolonged 
affair. The males sometimes fight t<^ether in rivalry; and 
many may be seen pursuing or crowding round the same 
female. Unless, then, the females prefer one male to another, 
the pairing must be left to mere chance, and this does not 
appear probable. If, on tho other hand, the females habitually, 
or even occasionally, prefer the more beautiful males, the colours 
of the latter will have been rendered brighter by degrees, and 
will have been transmitted to both sexes or to one sex, according 
to tho law of inheritance which has prevailed. The process of 
sexual selection will have been much fikcilitated, if the conclusion 
can bo trusted, arrived at from various kinds of evidence in the 
supplement to the ninth chapter; namely, that the males of 
many Lepidoptera, at least in the imago state, greatly exceed 
the females in number. 

Some facts, however, are opposed to the belief that female 
“ • HAmbles of a Nsturalut in the Chinese Seas,’ 1868, p. 182. 
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butterflies prefer the more beautiful males ; thus, as I have 
been assured b; sereral collectors, &csh females may frequently 
be seen paired with battered, faded, or dingy males ; but this is 
a circumstance which could hardly fail ofteu to follow from tho 
males emerging from their cocoons earlier than the females. 
With moths of tho family of the Bombycidai, the sexes pair 
immediately after assuming the imago state; for they cannot 
feed, owing to the rudimentary condition of their mouths. Tho 
females, as soToral entomologists haye remarked to me, lie in an 
almost torpid state, and appear not to evince the least choice in 
regard to their partners. This is the case with the common 
silk-moth (5. mori), as 1 have been told by some continental 
and Engli^ breeders. Dr. Wallace, who has had great 
experience in breeding Bombyx cyiUhia,vs convinced that tho 
females evince no choice or preference. Ho has kept above 
300 of these moths together, and has often found the 
most vigorous females mated with stunted males. The reverse 
appears to occur seldom ; for, as bo believes, the more vigorous 
males pass over the weaUy females, and are attracted by tlioso 
endowed with most vitality. Nevertheless, the Bombycidse, 
though obscurely-coloured, are often beautiful to our eyes from 
their elegant and mottled shades. 

I have as yet only referred to the species in which tho males 
are brighter colour^ than the females, and I have attributed 
their beauty to the females for many generations having chosen 
and paired with the more attractive males. But converse 
cases occur, though rarely, in which the females are more 
brilliant than the males ; and here, as I believe, the males liave 
selected the mote beautiful females, and have thus slowly added 
to their beauty. We do not know why in various classes of 
animals the males of some few species have selected tho more 
beautiful females instead of having gladly accepted any female, 
as seems to be the general rule in tho animal kingdom ; but if, 
contrary to what generally occurs with the Lepidoptera, the 
females were much more numerous than tho males, the latter 
would be likely to pick out the more beautiful females. Mr. 
Butler shewed me several species of Callidryas in the British 
Museum, in some of which the females equalled, and in others 
greatly surpassed the males in beauty; for tho females alone 
lukvo the borders of their wings sufihsed with crimson and 
orange, and spotted with block. The plainer males of these 
species closely resemble each other, showing that here the 
females have been modified ; whereas in those cases, where the 
males are the more ornate, it is these which have been modified, 
the females remaining closely alike. 
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" spots on the fore-wings, and these are only partially present 
" in the males.” Now the males of many buttwflies are known 
to support the females during their mai'riage flight ; but in the 
species just named it is the females which support the males; 
so that the part which the two sexes play is reTersed, as is their 
relative beauty. Throughout the animal kingdom the males 
commonly take the more active share in wooing, and their 
beauty seems to have been increased by the females having 
accepted the more attractive individuals ; but with these but- 



conclnsion; "Though I am not convinced of the action of 



Mr. Darwin’s views.”” 

As sexual selection primarily depends on variability, a few 
words must be added on this subject. In respect to colour 
there is no difficulty, for any number of highly variable Lepi- 
doptcra could be named. One good instance will suffice. Mr. 
Bates shewed me a whole series of specimens of Papilio laoitris 
anl P. childrenoe ; in the latter the males varied much in the 

e^t 4>ia KAoniifiillv crrAAti nn f.)iA fnrA« 
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the green piitch on the fore-wings, and in the occasional ap- 
pearance of the small crimson stripe on the hind-wings, 
borrowed, as it would seem, from its own female ; for the females 
of this and of man; other species in the iEhieas group possess 
this crimson stripe. Hence between the brightest specimens 
of P. tetoUrit and the dullest of P. chUdmux, there was but a 
small interval ; and it was evident that as far as mere varia- 
bility is concerned, there would be no difficulty in permanently 
increasing the beauty of either species by means of selection. 
The variability is here almost confined to the male sox; but 
Mr. Wallace and Mr. Bates have shewn** that the females of 
some species are extremely variable, the males being nearly 
constant In a future chapter I shall have occasion to shew 
that the beautiful eye-like spots, or ocelli, found on the wings of 
many Lepidoptera, are eminently variable. I may here add 
that these ocelli offer a difficulty on the theory of sexual 
selection ; for though appearing to us so ornamental, they are 
never present in one sex and absent in the other, nor do they 
ever differ much in the two sexes.** This fact is at present 
inexplicable ; but if it should hereafter be found that the for- 
mation of an ocellus is due to some change in the tissues 
of the wings, for instance, occurring at a very early period of 
development, we might expect, from what we know of the laws 
of inheritance, that it would be transmitted to both sexes, though- 
arising and perfected in one sex alone. 

On the whole, although many serious objections may be 
urged, it seems probable that most of the brilliantly coloured 
species of Lepidoptera owe their colours to sexual selection, 
excepting in certain cases, presently to be mentioned, in which 
conspicuous colours have been gained throiigh mimicry as 
a protection. From the ardour of the male throughout the 
animal kingdom, he is generally willing to accept any female; 
and it is the female which usually exerts a choice. Hence, if 
sexual selection has been efficient with the Lepidoptera, the 
male, when the sexes differ, ought to be the more brilliantly 
coloured, and this undoubtedly is the case. When both sexes 
are brilliantly coloured and resemble each other, the characters 
acquired by the males appear to have been transmitted to both. 

** WalUce on the Papilionida of tomolog. Soc.’ Nor. 19th, 1866, p. 
the Mnlnyaa Region, in ‘Tranuct. xl. 

Linn. Soc.’ voL xiv. 1865, pp. 8, ” Mr. Batea was so kind as to 

36. A striking case of a rare lay this subject before the Entomo- 
varietj, strictly intermediate be- logical Society, and I have received 
tween two other well-marked female answers to this effect from several 
varieties, is given by Mr. Wallace, entomologists. 

See also Mr. Bates, in ‘Proc. En- 
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We are led to this coaolnsion by cases, even within the same 
genns, of gradation from an extraordinary amount of difference 
to identity in colour between the two sezea. 

But it may be asked whether the differences in colour between 
the sexes may not be accounted for by other means besides 
sexual selection. Thus the males and females of the same 
species of butterfly are in several cases known** to inhabit 
different stations, the former commonly basking in the sunshine, 
the latter hannting gloomy forests. It is therefore possible that 
different conditions of life may have acted directly on the two 
sexes; but this is not probable,” as in the adult state they are 
exposed to different conditions during a very short period ; and 
the larvs of both are exposed to the same conditions. Mr. 
Wallace believes that the difference between the sexes is due 
not so much to the males having been modified, as to the females 
having in all or almost all cases acquired dull colours for the 
sake of protection. It seems to me, on the contrary, far more 
probable that it is the males which have been chiefly modified 
through sexual selection, the females having been comparatively 
little changed. We can thns understand how it is that the 
females of allied species generally resemble one another so much 
more closely than do the males. They thus shew us ap- 
proximately the primordial colouring of the parent-species of 
the group to which they belong. They have, however, almost 
always bran somewhat modified by the transfer to them of some 
of the successive variations, through the accumulation of which 
the males were rendered beautiful. But 1 do not wish to deny 
that the females alone of some species may have been specially 
modified for protection. In most cases the males and females of 
distinct species will have been exposed during their prolonged 
larval state to different conditions, and may have been thns 
affected ; though with the males any slight change of colour 
thus caused will generally have been masked by the brilliant 
tints gained through sexual selectioiL When we treat of Birds, 
I shall have to discuss the whole question, as to how far the 
differences in colour between the sexes are due to the males 
having been modified through sexual selection for ornamental 
purposes, or to the females having been modified through 
nat^l selection for the sake of protection, so that I will here 
say but little on the subject. 

In all the cases in which the more common form of equal 

" H. W. BatM, ‘The NeturalUt •' On thii whole enhject lee ‘The 
on the Amazona,' toI. U. 1863, p. Variation of Animals and Plante 
K8. A. R. Wallace, in ‘Transact, under Domestication,’ 1868, vol. ii. 
hum. Soe.' Tol. ixr. 1885, p. 10. ohap. iiiii. 
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inheritance by both sexes has prerailed, the selection of bright- 
oolonied males would tend to make the females brigbt-oolon^ ; 
and the selection of dnll-colonred females would tend to make 
the males dull. If both processes were carried on simultaneously, 
they would tend to counteract each other; and the 6nal result 
wo^d depend on whether a greater number of females from 
being well protected by obscure colours, or a greater number of 
males by being brightly-coloured and thus finding partners, 
succeed^ in leaving more numerous oflspring. 

In order to account for thefroqnent transmission of characters 
to one sex alone, Mr. Wallace expresses his belief that the more 
common form of equal inheritance by both sexes can be changed 
through natural selection into inheritance by one sex alone, but 
in fiiTour of this view I can discover no eridence. We know 
from what occurs under domestication that new characters often 
appear, which from the first are transmitted to one sex alone ; 
and by the selection of such variations there would not be the 
slightot difficulty in giving bright colours to the males alone, 
and at the same time or subsequently, dull colours to the females 
alone. In this manner the females of some butterflies and moths 
have, it is probable, been rendered inconspicuous for the sake of 
protection, and widely diflerent from their males. 

I am, however, unwilling without distinct evidence to admit 
that two complex processes of selection, each requiring the 
transference of new characters to one sex alone, have been 
carried on with a multitude of species, — that the males have 
been rendered more brilliant by beating their rivals, and the 
females more dull-coloured by having escaped firom their 
enemies. The male, for instance, of the common brimstone 
butterfly (Gonepter^), is of a far more intense yellow than the 
female, though she is equally conspicuous ; and it does not seem 
probable that she specially acquit her pale tints as a proteo- 
tion, though it is probable that the male acquired his bright 
colours as a sexual attraction. The female of Anthocharit ear- 
damxnet does not possess the beautiful orange wing-tips of the 
male; consequently she closely resembles the white butterflies 
(Fieris) so common in our galena ; but we have no evidence 
that this resemblance is beneficial to her. As, on the other hand, 
she resembles both sexes of several other species of the genus 
inhabiting various quarters of the world, it is probable that she 
has simply retained to a large extent her primordial colours. 

Finally, os we have seen, various considerations lead to the 
conclusion that with the greater number of brilliantly-coloumd 
Lepidoptera it is the male which has been chiefly modified 
through sexual selection; the amount of difference between 
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the geies mostly depending on the form of inheritance Trhich 
has prevailed. Inheritance is governed by so many unknown 
laws or conditions, that it seema to ns to act in a capricious 
manner and we can thus, to a certain extent, understand how 
it is that with closely allied species the sexes either differ to an 
astonishing degree, or are identical in colour. As all the suc- 
cessive steps in the process of variation are necessarily trans- 
mitted through the female, a greater or less number of such 
steps might readily become developed in her; and thus we can 
understand the frequent gradations from an extreme difference 
to none at all between the sexes of allied species. These cases of 
gradation, it may be added, are much too common to favour the 
supposition that we here see females actually undergoing the 
process of transition and losing their brightness for the sake of 
protection ; for wo have every reason to conclude that at any 
one time the greater number of species are in a fixed condition. 

Mimicry . — This principle was first made clear in an admirable 
paper by Mr. Bates,* who thus threw a flood of light on many 
obeenre problems. It had previously been observed that certain 
butterflies in S. America belonging to quite distinct families, 
resembled the Heliconidn so closely in every stripe and shade of 
colour, that they could not be distinguished save by an ex- 
perienced entomologist. As the Heliconidss are coloured in 
their usual manner, whilst the others depart from the usual 
colouring of the groups to which they belong, it is clear that 
the latter are the imitators, and the Heliconidte the imitated. 
Ur. Bates further observed that the imitating species are com- 
paratively rare, whilst the imitated abound, and that the two 
sets live mingled together. From the fact of the Heliconidse 
being conspicuous aud beautiful insects, yet so numerous in 
individuals and species, be concluded that they must be pro- 
tected from the attacks of enemies by some secretion or odour ; 
and this conclusion has now been amply confirmed,* especially 
by Mr. Belt. Hence Mr. Bates inferred that the bntterfiies 
which imitate the protected species have acquired their present 
marvellously deceptive appearance through variation and natural 
selection, in order to be mistaken for the protected kinds, and 
thus to escape being devoured No explanation is here attempted 
of the brilliant colours of the imitated, but only of the imitating 
butterflies. We must account for the colours of the former in 
the same general manner, as in the cases previously discussed 

* ‘The Vnriation of Animeb and xiiil. t8S2, p. 495. 

PUsU under DomesUcation,’ vol. U. * ‘ Free. Eat. Soc.’ Deo. 8rd, 
ch^ lii. p. 17. 186b> p. zlr. 

* 'Traniact. Lina. Soc.’ vol. 
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t steps in the process of mimicry could hare been 
mgh natural selection, it may be well to remark that 
the process probably commenced long ago between forms not 
widely dissiinilar in colour. In this case even a slight variation 
would be beneficial, if it tendered the one species more like 
the other ; and afterwards the imitated species might be modi- 
fied to an extreme degree through sexual selection or other 
means, and if the changes were gradual, the imitators might 
easily he led along the same track, until they differed to an 
equally extreme degree from their original conation ; and they 
would thus ultimately assume an appearance or colouring wholly 
unlike that of the other members of the group to which they 
belonged. It should also be remembered that many species oi 
Lepidoptera are liable to considerable and abrupt variations in 
colour. A few instances have been given in this chapter ; and 
many more may be found in the papers of Mr. Bates and 
Mr. Wallace. 

With several species the sexes are alike, and imitate the two 
sexes of another species. But Mr. Trimen gives, in the paper 
already referred to, three cases in which the sexes of the imitated 
form ^ffor from each other in colour, and the sexes of the 
imitating form differ in a like maimer. Several cases have also 
been recorded where the females alone imitate brilliantly- 
coloured and protected species, the males retaining “the 
“ normal aspect of their immediate congeners.” It is here obvious 
that the successive variations by which the female has been 
modified have been transmitted to her alone. It is, however, 
probable that some of the many successive variations would 
have been transmitted to, and developed in, the males had 
not such males been eliminated by being thus rendered less 

Eat.Soc.'vol.iT.(3rd«ri«),1867, th. obj«tio». which h.v. bco. 
p. 301. Trin.«^‘Uaa.Tm««t.> rsi^ .g.O«t 
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the melee of some of the Leptalides, which imitate protected 
species, still retain in a concealed manner some of their original 
characters. Thns in the males “the upper half of the lower 
“ wing is of a pnre white, whilst all the rest of the wings is 
“ barred and spotted with black, red and yellow, like the species 
“ they mimic. The females haye not this white patch, and the 
“ males usually conceal it by covering it with the upper wing, 
“ so that I cannot imagine its being of any other use to them 
" than as an attraction in courtship, when they exhibit it to the 
“ females, and thus gratify their deep-seated preference for the 
“ normal colour of the Order to which the Leptalides belong.” 

Brvjht Ccltmn </ CattrjnUan. — Whilst reflecting on the 
beauty of many butterflies, it occurred to me that some cater- 
pillars were splendidly coloured ; and as sexual selection could 
not possibly have here acted, it appeared rash to attribute the 
beauty of the mature insect to this agency, unless the bright 
colours of their larvts could be somehow explained. In the 
first place, it rruy be observed that the colours of caterpillars do 
not stand in any close correlation with those of the mature 
insect. Secondly, their bright colours do not serve in any 
ordinary manner as a protection. Mr. Bates informs mo, as an 
instance of this, that the most conspicuous caterpillar which he 
over beheld (that of a Sphinx) lived on the lar^ green leaves of 
a tree on the open llanos of South America ; it was about four 
inches in length, transversely banded with black and yellow, 
and with its head, legs, and tail of a bright red. Hence it 
caught the eye of any one who passed by, even at the distanco of 
many yards, and no doubt that of every passing bird. 

I then applied to Mr. Wallace, who has an innate genius for 
solving difficulties. After some consideration he replied : “ Most 
*' caterpillars require protection, as may be inferred from some 
" kinds being furnished with spines or irritating hairs, and 
” from many being coloured green like the leaves on which they 
” teed, or being curionsly like the twigs of the trees on which they 
“ live.” Another instance of protection, famished mo by Mr. J. 
Mansel Weale, may be added, namely, that there is a caterpillar 
of a moth which lives on the mimosas in South Africa, and 
fisbricates for itself a case quite indistinguiahable from the 
snrrounding thorns. From such considerations Mr. W'allaoe 
thought it probable that conspicuously-coloured caterpillars 
were protected by having a nauseous tasto ; but as their skin 
is extremely tender, and as their intestines readily protradc 
from a wound, a slight peck from the beak of a bird would 
be as fatal to them as if they had been devoured. Hence, as 
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Mr. Wallace remarks, * distastefolnees alone would be insufficient 
“ to protect a caterpillar unless some outward sign indicated to 
“ its would-be destroyer that its prey was a disgusting morsel." 
Under these circumstances it would be highly advantageous to 
a caterpillar to be instantaneously and certainly recognised as 
unpalatable all birds and other animals. Thus the most 
gaudy colours would be serviceable, and might have been 
gained by variation and the survival of the most easily-ie- 
(x^nised individuals. 

This hypothesis appears at first sight very bold, but when it 
was brought before the Entomological Society "it was supported 
by various statements ; and Mr. J. Jenner Weir, who keeps a 
largo number of birds in an aviary, informs me that he has 
made many trials, and finds no exception to the rule, that all 
caterpillars of nocturnal and retiring habits with smooth skins, 
all of a green colour, and all which imitate twigs, are greedily 
devoured by his birds. The hairy and spinose kinds are 
invariably r^ted, as were four conspicuously-coloured spedos. 
When the birds rejected a caterpillar, they plainly shewed, by 
shaking their heads, and cleansing their beaks, that they were 
disgusted by the taste." Three conspicuous kinds of cater- 
pillars and moths were also given to some lizards and frogs, by 
Mr. A. Butler, and were rejected, though other kinds were 
eagerly eaten. Thus the probability of Mr. Wallace’s view is 
confirmed, namely, that certain caterpillars have been made 
conspicuous for their own good, so as to be easily recognised by 
their enemies, on nearly the same principle that poisons are sold 
in coloured bottles by druggists for the good of man. We 
cannot, however, at present thus explain the eluant diversity 
in the colours of many caterpillars ; but any species which had 
at some former period acquired a dull, mottled, or striped appear- 
ance, either in imitation of surrounding objects, or from the 
direct action of climate, Ac., almost certainly would not become 
uniform in colour, when its tints were rendered intense and 
bright ; for in order to make a caterpillar merely conspicuous, 
there would be no selection in any de^te direction. 



Summary and Cmcluding Semarkt on Inteclt . — Looking bock 



" ‘Proc. Entomolog. Soc.' Dee. 
Srd, 1SS6, p. xlv., uid Merch 4th, 
1867, p. Ixzz. 

" See Mr. J. Jenser Weir't 
paper on Insecta and Inaectirorona 
Birda, in* Traniact. Ent. Soc.’ 1869, 
p. 21 ; alao Mr. Bnller'a paper, 
ibid. p. 27. Mr. Kiley baa given 



analogona facta in the ‘Third An- 
nuai Report on the Noiiona Insecta 
of Miaaonri,’ 1871, p. 148. Some 
opposed casee are, however, given by 
Dr. Walla.w and M. H. d’Orville; 
see ‘Zoological Record,’ 1869, p 
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to the eeveial Orders, we see that the sexes often diOer in 
varions characters, the meaning of which is not in the least 
understood. The sexes, also, often differ in their organs of 
sense and means of locomotion, so that the males may quickly 
disooTer and reach the females. They differ still oftener in 
the males poesessing diversified contrivances for retaining the 
females when found. We are, however, here concerned only in 
a secondary degree with sexual differences of these kinds. 

In almost all the Orders, the males of some species, even of 
weak and delicate kinds, are known to he highly pugnacious; 
and some few are furnished with special weapons for fighting 
with their rivals. But the law of battle does not prevail nearly 
so widely with insects as with the higher animals. Hence it 
probably arises, that it is in only a few cases that the males have 
been rendered larger and stronger than the females. On the 
oontrary, they are usually smaller, so that they may be developed 
within a shorter time, to be reiuly in large numbers for the 
emergence of the females. 

In two families of the Homoptera and in throe of the Orthop- 
tera, the males alone possess sound-producing organs in an 
efficient stata These are used incessantly during the breeding- 
season, not only for calling the females, but apparently for 
obarming or exciting them in rivalry with other malea No 
one who admits the agency of selection of any kind, will, after 
reading the above discussion, dispute that these musical instru- 
ments have been acquired through sexual selection. In four 
other Orders the members of one sex, or more commonly of 
both sexes, are provided with organs for producing various 
sounds, which apparently serve merely as call-notes. When 
both sexes are thus provided, the individuals which were able 
to make the loudest or most continuous noise would gain 
partners before those which were less noisy, so that their organs 
have probably been gained through sexual selection. It is 
instructive to reflect on the wonderful diversity of the means 
for producing sound, possessed by the males alone, or by both 
sexes, in no lees than six Orders. We thus learn how effectual 
sexual selection has been in leading to modifications which 
sometimes, as with the Homoptera, relate to important parte of 
the organisation. 

From the reasons assigned in the last chapter, it is probable 
that the great horns poesened by the males of many Lamel- 
lioom, and some other beetles, have been acquired as ornaments. 
From the small size of insects, we are apt to undervalue their 
appearance. If we could imagine a male Chalcoeoma (fig. 16), 
with its polished bronzed coat of mail, and its vast complex 
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horns, msunified to the size of a horse, or even of a dog, it would 
be one of the most imposing animals in the world. 

The colouring of insects is a complex and obscure subject. 
When the male diSers slightly from the female, and neither are 
brilliantly-coloured, it is probable that the sexes have Taried 
in a slightly different manner, and that the yariations have been 
transmitted by each sex to the same, without any benefit or 
evil thus accruing. When the male is brilliantly-coloured and 
differs conspicuously from the female, as with some dragon-flies 
and many butterflies, it is probable that he owes bis colours to 
sexual selection ; whilst the female has retained a primordial or 
very ancient type of colouring, slightly modified by the agencies 
before explained. But in some cases the female has apparently 
been made ol«cnre by yariations transmitted to her alone, 
as a means of direct protection ; and it is almost certain that 
she has sometimes been made brilliant, so as to imitate other 
protected species inhabiting the same district. When the sexes 
resemble each other and both are obscurely coloured, there is 
no doubt that they bare been in a multitude of cases so coloured 
for the sake of protection. So it is in some instances when both 
are brightly-coloured, for they thus imitate protected species, or 
resemble surrounding objects such as flowers; or they giyo 
notice to their enemies that they are unpalatabla In other 
cases in which the sexes resemble each other and are both 
brilliant, especially when the colours are arranged for display, 
we may conclude that they haye been gained by the male sex as 
an attraction, and haye bmn transferr^ to the female. We arc 
more espemally led to this conclusion wheneyer the same type 
of coloration preyails throughout a whole group, and we fi^ 
that the males of some species differ widely in colour from 
the females, whilst others differ slightly or not at all, with 
intermediate gradations connecting these extreme states. 

In the same manner as bright colours haye often been 
partially transferred from the males to the females, so it has 
been with the extraordinary horns of many Lamellicom and 
some other beetles. So again, the sound-producing organs 
proper to the males of the Homoptera and Orthoptera haye 
generally been transferred in a rudimentary, or eyen in a nearly 
perfect condition, to the females; yet not sufficiently perfect to 
be of any use. It is also an interesting fact, as braring on 
sexual selection, that the stridulating organs of certain male 
Orthoptera are not fully deyeloped until the last moult; and that 
the colours of certain male dragon-flies are not fully deyeloped 
until some little time after their emergence &om the pupal 
state, and when they are ready to breed. 
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Sexnal selection implies that the more attractive individnals 
are preferred by the opposite sex; and as with insects, when 
the sexes differ, it is the male which, with some rare exceptions, 
is the more ornamented, and departs more from the type to 
which the species belongs; — and as it is the male which searches 
eagerly for the female, we most suppose that the females 
habitually or occasionally prefer the more beautiful males, and 
that these have thus acquired their beauty. Tliat the females 
in most or all the orders would have the power of rejecting 
any particnlar male, is probable from the many singular con' 
trivances possessed by the males, snch as great jaws, adhesive 
cushions, spines, elongated legs, Ac., for seizing the female ; for 
these contrivances shew that there is some difficulty in the act, 
so that her concurrence would seem necessary. Judging from 
what we know of the perceptive powers and affections of 
various insects, there is no antecedent improbability in sexual 
selection having come largely into play ; but we have as yet no 
direct evidence on this head, and some facts are opposed to the 
belief. Nevertheless, when we see many males pursuing the 
same female, we can hardly believe that the pairing is left to 
blind chance — that the female exerts no choice, and is not 
influenced by the gorgeous colours or other ornaments with 
which the male is decorated. 

If we admit that the females of the Homoptera and Orthoptera 
appreciate the musical tones of their male partners, and that the 
various instruments have been perfected through sexual se- 
lection, there is little improbability in the females of other 
insects appreciating beauty in form or colour, and consequently 
in such characters having been thus gained by the males. But 
from the circumstance of colour being so variable, and from its 
having been so often modified for the sake of protection, it is 
difficult to decide in how large a proportion of cases sexual 
selection has played a part. This is more especially difficult in 
those Orders, such as Orthoptera, Hymenoptera, and Coleop- 
tera, in which the two sexes rarely differ much in colour; for 
we are then left to mere analogy. With the Coleoptera, however, 
as before remarked, it is in the great Lamellicom group, placed 
by some authors at the head of the Order, and in wUch we 
sometimes see a mutual attachment between the sexes, that 
we find the males of some species possessing weapons for sexual 
strife, others furnished with wonderful horns, many with stridu- 
lating organs, and others ornamented with splendid metallic 
tints. Hence it seems probable that all these characters have 
been gained through the same means, namely sexual selection. 
With butterflies we have the best evidence, as the males 
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Bometimcs take pains to display their beantifnl colonrs ; and we 
cannot believe t^t they would act thus, unless the display was 
of use to them in their courtship. 

When wo treat of Birds, we shall see that they preeont in 
their secondary sexual characters the closest analogy with 
insects. Thus, many male birds are highly pupacious, and 
some are furnished with special weapons for fighting with their 
rivals. They possess organs which are used during the breeding- 
season for producing vocal and instrumental musia They are 
frequently ornamented with combs, horns, wattles and plumes 
of the most diversified kinds, and are decorated with bmntiful 
colours, all evidently for the sake of di^lay. We shall find 
that, as with insects, both sexes in certain groups are equally 
beautiful, and are equally provided with ornaments which are 
usually confined to the male sex. In other groups both sexes 
are equally plain-coloured and unornamented. Lastly, in some 
few anomalous cases, the females are more beautifnl than the 
males. Wo shall often find, in the same group of birds, every 
gradation from no difference between the sexes, to an extreme 
difference. We shall see that female birds, like female insects, 
often possess more or lees plain traces or rudiments of characters 
which properly belong to the males and are of use only to them. 
The analogy, indeed, in all these respects between birds and 
insects is curiously close. Whatever explanation applies to the 
one class probably applies to the other; and this explanation, 
as we shall hereafter attempt to shew in further detail, is sexual 
selection. 



CIIAPTEB Xn. 

Seoondabt Skxual Charaotirs or Fisnxs, Axthebiaiib, 
AKD Bxmucs. 

Fishes; ConHihip anil battles of the males — Larger aue of the females 
— Males, bright colonrs and ornamental appendages; other strange 
characters — Colonrs and appendages aoqnired by the males durind the 
breeding-eeaaon alone— Fishae with both eeies brilliantly coloured 
— Protectire colours — ^The leas consplcnona eolonra of the feiwe cannot 
he accounted for on the principle of protection— Mala fishes building 
nests, and taking charge of the ova and young. Amphibiars; Dif 
ferences in structure and colonr between the sexes — ^Vocal organa. 
Reptiles : Chelonians — Crocodiles — Snakes, eolonra in some cases pro- 
tective — Uxarda, battles of— Ornamental appendages — Stra^ dif- 
ferences in structure between the sexae — Colours— Sexual dinerencas 
almost as great as with birds. 

Wa have now arrived at the great sub-kingdom of the Vertebrata, 
and will commence with the lowest class, that of Fishes. The 



© The Complete Work of Charles Darwin Online 



Chap. XII. 



Fishes. 



33 » 




female, like the Tarious structures possessed by many of the 
lower animals. Besides the claspers, the males of many rays 
have clnsters of strong sharp spines on their heads, and serenl 
rows along “ the upper outer surface of their pectoral fins.” 
These are present in the males of some species, which hare 
other parts of their bodies smooth. They are only temporarily 
derelopod during the breeding-season ; and Dr. Gunther suspects 
that they are brought into action as prehensile organs by the 
doubling inwards and downwards of the two aides of the body. 
It is a remarkable fact that the females and not the males of 
some species, as of Haia clavaia, have their backs studded with 
large hook-formed spines.* 

The males alone of the capoh'n ( 

Salmonidm), are provided with a ridge o: 
scales, by tiie aid of which two males, oni 
female, whilst she runs with great swiftn< 
and there deposits her spawn.* The widely distinct Mon 
•mpas presents a somewhat analogous structure. The male, as 
Dr. Gunther informs me, has a cluster ot stiff, straight spines, 
like those of a comb, on the sides of the tail ; and these in a 
specimen six inches long were nearly one and a half inches in 
Iwgth ; the female has in the same place a cluster of bristles. 
Which may be compared with those of a tooth-brush. In 
oale has a brush like that 
species, whilst the sides of 
e smooth. In some other species of the 
same genua the tail can be perceived to be a little roughened in 
the male and perfectly smooth in the female; and lastly in 
others, both sexes have smooth sides. 

The males of many fish fight for the possession of the females. 
Thus the male stickleback (Oasterotieut leiunu) has been de- 
scribed as " mad with delight," when the female comes out of her 
hiding-place and surveys the nest which he has made for her. 
“He darts round her in every direction, then to his accumulated 
'' materials for the nest, then back again in an instant ; and as 
“ she does not advance he endeavours to push her with his snout. 
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The males are said to be polygamists ;* they are extraordinarily 
bold and pugnacious, whilst “the females are quite pacific.’' 
Their battles are at times desperate ; " for these puny com- 
“ batants fasten tight on each other for several seconds, tumbling 
“ over and over again, until their strength appears completely 
“ exhausted.” With the rough-tailed stickleb^ {Q. troickwrv*) 
the males whilst fighting swim round and ronnd each other, 
biting and endeavouring to pierce each other with their raised 
lateral spines. The same writer adds,' “ the bite of those little 
" furies is very severe. They also nse their lateral spines with 
“ such fatal effect, that I have seen one during a battle absolutely 
“ rip his opponent quite open, so that he sank to the bottom and 
“ died.” When a fish is conquered, “ his gallant bearing forsakes 
“ him ; bis gay colours fade away ; and he hides his disgrace 
“among his peaceable companions, but is for some time the 
“ constant object of bis conqueror’s persecution." 

The male salmon is as pugnacious as the little stickleback ; 
and BO is the male trout, as 1 hear from Dr. Gunther. Ur. Shaw 
saw a violent contest tetween two male salmon which lasted 
the whole day ; and Mr. R Buist, Superintendent of Fisheries, 
informs me that ho has often watched ftom the bridge at Perth 
the males driving away their rivals, whilst the females were 
spawning. The males “ are constantly fighting and tearing each 
“ other on the spawning-beds, and many so iqjnre each other as 
“ to cause the death of numbers, many Iwing seen swimming near 
“ the banks of the river in a state of exhaustion, and apparently 
“ in a dying state.”* Mr. Buist informs me, that in June 1868, 
the keeper of the Stormontfield breeding-ponds visited the 
northern Tyne and found about 300 dead salmon, all of which 
with one exception were males ; and he was convinced that they 
had lost their lives by fighting. 

The most curious point about the male salmon is that during 
the breeding-season, besides a slight change in colour, “ the 
" lower jaw elongates, and a cartilaginous projection turns 
" upwards from the point, which, when the jaws are closed, 
“ occupies a deep cavity between the intermaxillary bones of the 
upper jaw.” ’ (Figs. and 28.) In our salmon thU change of 
structure lasts only during the brooding-season; but in the 



• Noel Humphrey!, ‘River Gar- 
deM,’ 1857. 

• Loudon’s ‘ Hug. of Net. History,’ 
vol. iii. 1830, p. 331. 

• ‘The Field,’ June 29th, 1867. 
For Hr. Shaw’s sUtement, see 
‘Edinburgh Review,’ 1843. Another 



experienced observer (Scrope’s ‘ Days 
of Salmon Fishing,’ p. 60) remarks 
that like the steg, the male would, 
if he could, keep all other males 
away. 

' Yarrell, ‘History of British 
Fishes,’ voL iL 1836, p. 10. 
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SoZmo lycaadon of N.-W. America the change, as Mr. J. E. Lord* 
belieyes, is permanent, and best marked in the older males which 
have preyioaslj ascended the rivers. In these old males the 
jaw becomes developed into an immense hook-like projection, and 




the teeth grow into regular fangs, often more than half an inch 
in length. With the European salmon, according to Mr. Lie 
the t^porary hook-like structure serves to strengthen 

• 'The Nalaralist In Vancouver’s • ‘Scandinavian Adventures,’ 
Island,’ vol 1866, p 54. I. 1854, pp. 100, 104. 
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protect the jaws, when one male charges another with wonderful 
-violence ; but the greatly developed teeth of the male American 
salmon may bo compared with the tnsks of many male mammals, 
and they indicate an offensive rather than a protective pnrpoee. 




The salmon is not the only fish in which the teeth differ in 
the two sexes ; as this is the case -with many rays. In the 
thomback {^Raia clavata) the adult male has shiup, pointed 
teeth, directed backwards, whilst those of the female are broad 
and flat, and form a pavement ; so that these teeth differ in the 
two 80X08 of the same species more than is usual in distinct 
genera of the same family. The teeth of the male become sharp 
only when he is adult : whilst young they are broad and flat 
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like those of tbe female. As so frequently occnn with secondary 
aeznal characters, both sexes of some species of rays (for instance 
B. hati*), when adnit, possess sharp pointed teeth ; and here a 
character, proper to and primarily gained by the male, appears 
to hare been transmitted to the ofispring of both sexes. The 
teeth are likewise pointed in both sexes of B. maculata, bnt only 
when quite adult ; the males acquiring them at an earlier age 
than the females. We shall hereafter meet with analogous 
cases in certain birds, in which tbe male acquires the plumage 
common to both sexes when adult, at a somewhat earlier age than 
does the female. Withotberspeciesof rays the males eren when 
old never possess sharp teeth, a^ conseqnently tbe adults of both 
sexes are provided with broad, flat teeth like those of the young, 
and like those of the mature females of the above-mentioned 
species.'” As the rays are bold, strong and voracious flsh, we 
may suspect that the males require their sharp teeth for fighting 
with their rivals ; bnt as they possess many parts modified and 
adapted for the prehension of the female, it is possible that their 
teeth may be ns^ for this purpose. 

In regard to size, M. Carbonnier " maintains that the female of 
almoet all fishes is larger than the male ; and Dr. Oiinther does 
not know of a single instance in which the male is actually 
larger than tbe female. With some Cyprinodonts the male is 
not even half as large. As in many kinds of fishes the males 
habitually fight together, it is surprising that they have not 
generally become larger and stronger than the females through 
the effects of sexual selection. The males suffer from their 
small size, for according to M. Carbonnier, they are liable to be 
devoured by the females of their own species when carnivorous, 
and no doubt by other spociee. Increased size must be in some 
manner of more importance to the females, than strength and 
size are to the males for fighting with other males ; and this 
perhaps is to allow of the pr^nction of a vast number of ova. 

In many species the male alone is ornamented with bright 
colours; or these are much brighter in the male than the 
female. The male, also, is sometimes provided with appendages 
which appear to to of no more use to him for the ordinary 
pnrpofK>R of life, than are the tail feathers to the peacock. I am 
indebted for m^ of the following ficts to the Undness of Dr. 
Ofinther. There is reason to suspect that many tropical fishes 
differ sexually in colour and structure; and there are some 
striking cases with our British fishes. The male CaBimynuu iyro 

** Sm Turell'i moconnt of tho oollont and p. 433, 433. 

nri Id hk * HUi. of British Fiihot,* As qaotod is * Hio Farmor, 

roL U. 1636, p. 416, with an u- 1868, p. 369. 



'>;j The Complete Work of Charles Darwin Online 



336 



The Descent of Man. 



Part IL 



has been called the grmmeout dragonet " from its brilliant gem- 
“ like oolonrs.” When fresh canght from the sea the body is 
yellow of yarions shades, striped and spotted with yivid bine on 
the head ; the dorsal fins are pale brown with dark longitudinal 
bands; the rentral, caudal, and anal fins being bluish-black. 
The female, or sordid dragonet, was considered by Linnmus, and 
by many subsequent naturalists, as a distinct species ; it is of a 
dingy reddish-brown, with the dorsal fin brown and the other 





Fig. a». Otlllonymiif lyr*. UpixT Sgarr, male ; low Sgm». (toula. 

N.B. The lower Sgnre le more rednoed than the upper. 

fins white. The sexes differ also in the proportional size of the 
head and month, and in the position of the eyes but the 
most striking difference is the extraordinary elongation in the 
male (fig. 29) of the dorsal fin. Mr. W. Sayille Kent remarks 
that this " singular appendage appears from my observations 
" of the species in confinement, to be subecrvient to the same 
“ end as the wattles, crests, and other abnormal adjuncts of 
" the male in gallinaceous birds, for the purpose of fascinating 

" I have drown np this description from Tarrell’s ‘ British Fishes,’voI. L 
1836, pp. 261 and 366. 
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" their mates.”" The young males resemble the adult females 
in structure and colour. Throughout the genus Callionymns,'* 
the male is generally much more brightly spotted than the 
female, and in several species, not only the dorsal, but the anal 
fln is much elongated in the males. 

The male of the Vottiu scorpiut, or sea-scorpion, is slenderer 
and smaller than the female. There is also a great difference 
in colour between them. It is difficult, as Mr. Lloyd “ remarks, 
" for any one, who lias not seen this fish during the spawm'ng- 
" season, when its hues are brightest, to conceive the admixture 
“ of brilliant colours with which it, in other respects so ill- 
” favoured, is at that time adorned.” Both sexes of the Ldbrm 
although very different in colour, are beautiful; the 
male being orange with bright blue stripes, and the female 
bright red with some black spots on the back. 





In the very distinct family of the Cyprinodontidai— inhabitants 
of the fresh waters of foreign lands— the sexes sometimes differ 
much in various characters. In the male of tlie MoUienesia 
feUneniis,'* the dorsal fin is greatly developed and is marked 



•» ‘N«tnre,’ July 1873, p. 264. 

'* ‘ Catalogue of Acantb. Fishes 
ia the British Museum,' by Dr. 
Gllather. 1801, pp. 138-151. 

'* ‘ Game Birds of Sweden,’ ic.. 
1867, p. 466. 



'• With respect to this and the 
following species I am indebted to 
Dr. Oitnther for information : see 
also his paper on the ‘Fishes of 
Central America,' in ‘Transact. 
Zoolog. Soc.’ voL rl 1868, p. 485. 
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with » row of large, round, ocellated, bright-coloured spots; 
whilst the same fin in the female is smaller, of a different shape, 
and marked only with irregularly cuired brown spots. In the 
male the basal margin of the anal fin is also a little produced 
and dark coloured. In the male of an allied form, the Xipho- 
phonu /felltrii (fig. 30), the inferior margin of the caudal fin is 
dereloped into a long filament which, as I hear from Dr. Gunther, 
is striped with bright colours. This filament does not contain 
any muscles, and apparently cannot be of any direct use to the 
fish. As in the case of the Callionymns, the males whilst young 
resemble the adult females in colour and structura Sexu^ 
differences such as these may be strictly compared with those 
which are so frequent with gallinaceous birds.” 

In a siluroid fish, inhabiting the fresh waters of South America, 
the Pkautomus barbalus" (fig. 81), the male has its mouth and 
inter-operculum fringed with a beard of stiff hairs, of which the 
female shows hardly a trace. These hairs are of the nature of 
scales. In another species of the same genus, soft flexible ten- 
tacles project from the front port of the head of the male, which 
aro abwnt in the female. These tentacles are prolongations ot 
the true skin, and therefore are not homologous with the stiff 
hairs of the former species ; but it can hardly be doubted that 
both serve the same purpose. What this purpose may be, it is 
difflcult to conjecture ; ornament does not here seem probable, 
hut we can ba^Iy supp<^ that stiff hairs and flexible filaments 
can be useful in any ordinary way to the males alone. In that 
strange monster, the Chimeera mointraia, the male has a hook- 
shaped bone on the top of the head, directed forwards, with its 
end rounded and covered with sharp spines ; in the female " this 
“ crown is altogether absent,” but what its use may be to the 
male is utterly unknown.” 

The structures as yet referred to are permanent in the male 
after he has arrived at maturity ; but with some Blennies, and in 
another allied genus,” a crest is developed on the head of the 
male only during the breeding-season, and the body at tho same 
time becomes more brightly-coloured. There can be little doubt 
that this crest serves as a temporary sexual ornament, for the 
female does not exhibit a trace of it In other species of the 
same genus both sexes possess a crest, and in at least one species 
” Dr. OUnther mak<« thii «- WaUr,’ July 1868, p. 377, with a 
■nark; ‘Cataloguaof Fbh» ia tha finra. Many other caus could be 
Qntiah Uuaeum,’ vol. iii. 1861, p. added of atructures peculiar to the 
HI. male, of which the umo are not 

” See Dr. OUnther on this genua, known, 
in 'Proc. 7oolog. Soc.’ 1868, p. 232. « Dr. OUnther, •Catalognaot 

'* V. Buckland, in ' Land and Flahea,' vol. iii. pp. 221 and 240. 
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neithoT sex is thus provided. In many of the Cbiomidte, for 
instance in Qeophagns and especially in Cichla, the males, as I 
hear from Professor Agassiz,” have a conspicnous protuberance 
on the forehead, which is wholly wanting in the fci^es and in 
the yonng males. Professor Agassiz adds, “ I have often 
'* observed these fishes at the time of spawning when the pro* 
“ tuberance is largest, and at other seasons when it is totally 
'* wanting, and the two sexes shew no difference whatever in the 
" ontline of the profile of the bead. I never could ascertain that 
“ it subserves any special function, and the Indians on the 
‘‘ Amazon know nothing about its use." These protuberances 
resemble, in their periodical appearance, the fleshy caruncles ou 
the heads of certain birds ; but whether they serve as ornaments 
must remain at present doubtful 
I hear firom Professor Agassiz and Dr. Gfinther, that the males 
of those fishes, which differ permanently in colour &om the 
females, often become more brilliant during the breeding-season. 
This is likewise the case with a multitude of fishes, the sexes of 
which are identical in colour at all other seasons of the year. 
The tench, roach, and perch may be given as instances. The 
male salmon at this season is “marked on the cheeks with 
“ orange-coloured stripes, which give it the appearance of a 
“ Labms, and the body partakes of a golden orange tinge. The 
“ females are dark in colour, and are commonly call^ black- 
" fish.”” An analogous and even greater change takes place 
with the Salmo eriox or bull trout; the males of the char 
(S. ujitbla) are likewise at this season rather brighter in colour 
than the females.” The colours of the pike (£toac ntieulatiu) of 
the United States, especially of the male, become, during the 
breeding-season, exceedingly intense, brilliant, and iridoscent** 
Another striking instance out of many is afforded by the male 
stickleback {Qatleroetem leiurut), which is described by Mr. 
Warington,” 'as being then “ brantiful beyond description.” 
The back and eyes of the female are simply brown, and the belly 
white. The eyes of the male, on the other hand, are " of the 
“ most splendid green, having a metallic lustre like the green 
“ feathers of some humming-birds. The throat and belly are 
" of a bright crimson, the back of an ashy-green, and the whole 
“ fish appears as though it were somewhat translucent and 



•' See aleo ‘ A Jonmey in Bruit,' 
^Prof. and lira. Aguaiz, 1868, p. 



w Yarrall, ‘Britiah FUhaa,’ vol, 
it 1836, pp. 10, 12, 85. 

*’ W. Uiompaon, in ‘ Annala and 



Mag. of Kat. Hiitory,’ vol. vl. 1841, 
p. 440. 

*• ‘Tha American Agricaltnriat, 

1868, p. 100. 

” ‘Annala and Mag. of Nat. Hiat.’ 
Oet. 1862. 
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" glowed with an internal incandescence.” After the breeding- 
eeaeon those colonrs all change, the throat and belly become of a 
l>aler red, the back more green, and the glowing tints snbside. 

With respect to the conrtship of fishes, other cases hare been 
oinerred since the first edition of this book appeared, besides that 
already given of the stickleback. Mr. W. S. Kent says that the 
male of the Labrttt mixtu$, which, as we have seen, differs in 
colonr from the female, makes " a deep hollow in the sand of the 
“ tank, and then endeavonis in the most peisnasive manner to in- 
“ dnce a female of the same species to share it with him, swim- 
“ ming backwards and forward between her and the completed 
“ nest, and plainly exhibiting the greatest anxiety for her to follow.' 
The males of Caatkant lintalut became, dnring the breeding- 
season, of deep leaden-black ; they then retire from the shoaI,an(i 
excavate a hollow as a nest. “ Each male now mounts vigilant 
*' gnard over his respective hollow, and vigoronsly attacks and 
'• drives away any other fish of the same sex. Towards his com- 
“ ponions of the opposite sex his conduct is far different; many o( 
” the latter are now distended with spawn, and these he endeavours 
" by all the means in his power to lure singly to his prepared 
“ hollow, and there to deposit the myriad ova with which they are 
” laden, which he then protects and guards with the greatest carc.*^ 
A more striking case of courtship, as well as of display, by the 
males of a Chinese Macropus has b^ given by M. Carbonnier, 
who carefully observed these fishes under confinement.” The 
males are most beautifully coloured, more so than the females. 
During the breeding-season they contend for the possession of 
the females; and, in the act of conrtship, expand their fins, 
which are spotted and ornamented with brightly coloured rays, 
in the same manner, according to M. Carbonnier, as the peacock. 
They then also bound about the females with much vivacity, and 
appear by " I’Stalage de leurs vives conlenrs chercher A attiror 
" I'attention des femelles, l^nelles ne paraissaient indifferentes 
" A ce manage, elles nageaient avec nne molle lentenr vrrs les 
" miles et semblaient se complaire dans leer voiainage.” After 
the male has won his bride, he makes a little disc of ftoth by 
Mowing air and mucus out of his mouth. He then collects the 
fertih'sed ova, dropped by the female, in his month ; and this 
caused H. Carbonnier much alarm, as he thought that they were 
going to be devoured. But the male soon deposits them in the 
disc of ftoth, afterwards guarding them, repairing the froth, and 
taking care of the young when hatched I mention those par- 
ticulars because, as we shall presently see, there are fishes, the 
" ‘Hat or.,’ M.y, 187.S. p. 25. « ‘Bnll. d. U See. d’Acellni.1.' 

ParU, Joly 1869, and Jaa. 1870. 
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males of 'which hatch their eggs in their months ; and those who 
do not believe in the principle of gradual evolution might ask how 
could such a habit have originated ; but the difficulty is much 
diminished when we know that there are fishes which thus 
collect and carry the eggs; for if delayed by any cause in 
depositing them, the habit of hatching them in their months 
might have been acquired. 

To return to our more immediate subject The case stands 
thus ; female fishes, as far as I can Icam, never willingly spawn 
eicept in the presence of the males ; and the males never fertilise 
the ova except in the presence of the females. The males fight 
for the possession of the females. In many species, the males 
whilst young resemble the females in colour ; but when adult 
become much more brilliant, and retain their colours throughout 
Ufa In other species the males become brighter than the females 
and otherwise more highly ornamented, only during the season 
of love. The males sedulously court the females, and in one 
case, as we have seen, take pains in displaying their beauty 
before them. Can it be beUev^ that they would thus act to no 
purpose during their courtship? And this would be the case, 
unless the females exert some choice and select those males 
which please or excite them most If the female exerts sncli 
choice, all the above facts on the ornamentation of the males 
become at once intelUgible by the aid of sexual selection. 

We have next to enq'uire whether this view of the bright 
colours of certain male fishes having been acquired through 
sexual selection can, through the law of the equal transmission of 
characters to both sexes, be extended to those groups in which tlie 
males and females are brilUant in the same, or nearly the same 
degree and maimer. In such a genus as Labrus, which includes 
some of the most splendid fishes in the world — for instance, the 
Peacock Labrus (i. paao), described," with pardonable exaggera- 
tion, as formed of polish^ scales of gold, encrusting lapis-lazuli, 
rubies, sapphires, emeralds, and amethysts— we may, 'with much 
probability, accept this belief; for we have seen that the sexes in 
at least one species of the genus difier greatly in colour. With 
some fishes, as 'with many of the lowest animals, splendid colours 
may be the direct result of the nature of their tissues and of the 
surrounding conditions, without the aid of selection of any kind. 
The gold-fish {Cyprinut auralue), judging from the analogy of 
the golden variety of the common carp, is perhaps a case in point, 
as it may owe its splendid colours to a single abrupt variation, 
duo to the conditions to which this fish has been subjected under 
Bory de Snint Vlocent, in * Diet. CIum. Nut.* tom. ix. ' 
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ooDfincment. It is, however, more probable that these colonrs 
have been intensified thiongh artificial selection, as this spedos 
has been carefully bred in China from a remote period.” linder 
natural conditions it does not seem probable that beings so 
highly organised as fishes, and which live under such complex 
relations, should become brilliantly coloured without snflering 
some evil or receiving some benefit from so great a change, and 
consequently without the intervention of natural selection. 

What, then, are we to conclude in regard to the many fishes, 
both sexes of which are splendidly colonred? Mr. Wallace* 
believes that the species which frequent reefs, where corals and 
other brightly-coloured organisms abound, are brightly colonred 
in order to escape detection by their enemies; but according to 
my recollection they were thus rendered hijghly conspicuous 
In the fresh- waters of the tropica there are no brilliantl.N- 
coloured corals or other organisms for the fishes to resemble ; 
yet many species in the Amazons are bcantifnlly colonred, and 
many of the carnivorous Cyprinidss in India are ornamented 
with “bright lo^tudinal lines of various tints.”" Kr. M'Clel- 
land, in describing these fishes, goes so far as to suppose that 
" the peculiar brilliancy of their colonrs ” serves as " a better 
“ mark for king-fishers, terns, and other birds which ari^ 
“ destined to keep the number of these fishes in check;” but nt 
the present day few naturalists will admit that any animal has 
been made conspicuous as an aid to its own destruction. It is 
possible that curtain fishes may have been rendered conspicuous 
in order to warn birds and beasts of prey that they were 
unpalatable, as explained when treating of caterpillars; but it 
is not, I believe, known that any fish, at least any fresh-water 
fish, is rejected from being distasteful to fish-devouring animal.s 
On the whole, the most probable view in regard to the fishes, of 
which both sexes are brilliantly coloured, is that their colours 
were acquired by the males as a sexual ornament, and were 
transferred equally, or nearly so, to the other sox. 



" Owisg to Mim nnurks on UiU 
ubjoct, in my work ‘ On the 
Tsrittion of Animal* nnder Domnti- 
eaUoD,’ Mr. W. F. Mayen (< Chinese 
Notes and Qoories,' Ang. I8S8, p. 
123) has searched the ancient 
Chinese enveloped ias. Ha finds 
that gold-fish were fint reared in 
confinement daring the Sung Dy- 
nasty, which commenced A.D. 960. 
In the year 1129 these fishes 
ahonnded. In another place it is 



has been “ produced at Hangchow a 
“ variety called the fire-fish, from its 
“intensely red colour. It is uni- 
“ versally admired, and there is not 
“ a bon^old when it is not cul- 
“ tivated, us riealry at to iU coloar, 
“ and as a source of profit.” 

•• ‘Westminster Review,' July 



•Indian C 



n Cyprinidic,’ by Mr. J 
SfCIeliand, ‘Asiatic Researches. 
Tvl. sis. pert U. 1339, p. 230. 
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We have now to consider whether, when the male differs in a 
marked manner from the female in colour or in other orna- 
ments, he alone has been modified, the Tariations being inherited 
by his male offepring alone; or whether the female has been 
specially modified and rendered inconspicnous for the sake of 
protection, such modifications being inherited only by the 
females. It is impossible to doubt that colonr has been gained 
by many fishes as a protection : no one can examine the speckled 
upper surface of a flounder, and orerlook its resemblance to the 
sandy bed of the sea on which it lives. Certain fishes, moreover, 
can through the action of the nervous system, cl^ge their 
colours in adaptation to surrounding objects, and that within a 
short time.** One of the most striking instances ever recorded 
of an animal being protected by its colonr (as far as it can bo 
judged of in preserved specimens), as well as by its form, is that 
given by Dr. Gunther” of a pipe-fish, which, with its reddish 
streaming filaments, is hardly distinguishable from the sea-weed 
to which it clings with its prehensile tail But the question now 
under consideration is whether the females alone have been 
modified for this object We can see that one sex will not be 
modified through natural selection for the sake of protection 
more than the other, supposing both to vary, unless one sex is 
exposed for a longer period to danger, or has less power of 
escaping from such danger than the other; and it does not 
appear that with fishes the sexes differ in these respects. As 
far as there is any difference, the males, from being generally 
smaller and from wandering more about, are exposed to greater 
danger than the females; and yet, when the sexes differ, the 
males are almost always the more conspicuously coloured. 
The ova are fertilised immediately after being deposited; and 
when this process lasts for several days, as in the cose oi 
the salmon,” the female, during the whole time, is attended by 
the male. After the ova are fertilised they are, in most cases, 
left unprotected by both parents, so that the males and females, 
ns far as oviposition is concerned, are equally exposed to danger, 
and both are equally important for the production of fertile ova ; 
consequently the more or less brightly-coloured individuals ol 
either sex would be equally liable to be destroyed or preserved, 
and both would have an equal influence on the colours of their 
offspring. 

Certain fishes, belonging to several families, make nests, and 
some of them take care of their young when hatched. Both 

" Q. Ponchet, L’Institut. Nor. 1, 327, pi. ilv. ud *v. 

1871, p. 134. « V»rwll, ‘ BritUh PUh«s,’ vol 

■'* * Proc. Zoolog. Soc.’ 1865, p. it p. ' I 
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sexes of the bright coloured CrmUabrut maaa and mrloft work 
together in building their nests with sea-weed, shells, &o.“ 
But the males of certain fishes do all the work, and afterward.'^ 
take exclusive cha^ of theyoung. This is the case with the dull - 
coloured gobies," in which the sexes are not known to differ in 
colour, and likewise with the sticklebacks (Gasterosteus), in which 
the males become brilliantly coloured during the spawning season. 
The male of the smooth-tailed stickleback (G. Uiuriu) perform-s 
the duties of a nurse with exemplary care and vigilance during 
a long time, and is continually employed in gently loading back 
the young to the nest, when they stray too far. He courageously 
drives away all enemies, includi^ the females of his own species. 
It would indeed be no small relief to the male, if the female, after 
depositing her eggs, were immediately devoured by some enemy, 
for he is forced incessantly to drive her from the nest." 

The males of certain other fishes inhabiting South America 
aud Ceylon, belonging to two distinct Orders, have the extra- 
ordinary habit of hatching within their months or branclual 
cavities, the laid by the females." I am informed by 
Professor Agas^ that the males of the Amazonian species 
which follow this habit, “not only are generally brighter than 
“ the females, but the difference is greater at the spawning-season 
■■ than at any other time.” The species of Geophagus act in the 
same man n er; and in this genus, a conspicuous protuberance 
becomes developed on the forehead of the males during the 
breeding-season. With the various species of Chromids, as 
Professor Agassiz likewise informs me, sexual differences in 
colour may be observed, “ whether they lay their eggs in the 
“ water among aquatic plants, or deposit them in holes, leaving 
“ them to come out without further care, or build shallow nests 
•* in the river mud, over which they sit, as our Pomotis does. 
“It ought also to be observed that these sitters are among the 
" brightest species in their respective families ; for instance, 
“ Hygrogonus is bright green, with large black ocelli, encircled 
" with the most brilliant red.” Whether with all the species of 
Chromids it is the male alone which sits on the eggs is not 
known. It is, however, manifest that the fact of the eggs being 

" Aoconling t» the obcerrstiou nele and Mag. of Nat. HUt.’ Novem- 
of H. Qerbe ; see OUnther’e ‘ Record her 1855. 

of Zoolog. Literature,’ 1865, p. * ProC Wyman, in ‘ Proo. Boeton 
IM. Soc. of Nat. HUt.’ Sept. 15, 1857. 

" Cuvier, ‘ Rhgnc Animal,’ vol. Alao Prof. Turner, in ‘ Jonraal of 
X 1829, p. 242. Anatomy and Pkyi.’ Nov. 1, 1866, 

" Sea Mr. Warington’a moat p. 78. Dr. Ollnther hae likewlne 
intereeting description of the habiu deicrihed other casei. 
of the Qtuterottrus hiunu, in ‘ An- 
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protected or unprotected bj the parents, has had little or no 
influence on the difleienoes in colour between tbo sexea. It is 
further manifest, in all the cases in which the males take 
exclusive charge of the nests and young, that the destruction 
of the blighter-coloured males would be far more influential on 
the character of the race, than the destruction of the brighter- 
coloured females ; for the death of the male during the period of 
incnbation or nursing would entail the death of the young, so 
that they could not inherit his peculiarities; yet, in many of 
these very cases the males are more conspicuously coloured than 
the females. 

In most of the Lophobranchii (Pipe-fish, Hippocampi, Ac.) 
the males have either marsupial sacks or hemispheric^ de- 
pressions on the abdomen, in which the ova laid by the female 
are hatched. The males also shew great attachment to their 
young." The sexes do not commonly difier much in colour; 
l>ut Dr. Gunther believes that the male Hippocampi are rather 
brighter than the females. The genus Solenostoma, however, 
oficrs a curious exceptional case," for the female is much more 
vividly-coloured and spotted than the male, and she alone has a 
marsupial sack and hatches the eggs; so that the female of 
Solenostoma difiers from all the other Lophobranchii in this 
latter respect, and from almost all other fishes, in being more 
brightly-coloured than the male. It is improbable that this 
remarkable double inversion of character in the female should 
be an accidental coincidence. As the males of several fishes, 
whioh take exclusive charge of the eggs and young, are more 
brightly coloured than the females, and as here the female Solc- 
nostoma takes the same charge and is brighter than the male, it 
might be argued that the conspicuous colours of that sex which 
is the more important of the two for the welfare of the ofispring, 
must be in some manner protective. But from the large number 
of fishes, of which the males are either permanently or period- 
ically brighter than the females, but whose life is not at all 
more important for the welfare of the species than that of the 
female, this view can hardly be maintained. When we treat 
of birds we shall meet with analogous cases, where there has 
been a complete inversion of the usual attributes of the two 
sexes, and we shall then give what appears to be the probable 
explanation, namely, that the males have selected the more 
attractive females, instead of the latter having selected, in 

» Ysrrdl, ‘HUt. of BritUh FUhei of Zinilbar,’ by Col. PUyfiiir, 
Kishoo,’ vob il. 1836, pp. 329, 338. 1866, p. 137, boo re-oxamiDod tbt 

** Dr. OUntbor, linco publkbing apeclmciM, and baa givan in# th< 
in account of tbia specioa in ‘The above infonnation. 
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the more attractive males. 

On the whole we may conclude, that with most fiahes, in 
which the sexes differ in colour or in other ornamental chatac- 
teiB, the males originally varied, with their variations trans- 
mitted to the same sex, and accumulated through sexual 
selection by attracting or exciting the females. In many cases, 
however, such characters have been transferred, either partially 
or completely, to the fctnales. In other cases, again, both sexes 
have been coloured alike for the sake of protection; but in 
no instance does it appear that the female alone has had her 
colours or other characters specially modified for this latter 
purpose. 

The last point which need be noticed is that fishes are known 
to make various noises, some of which are described as being 
mnsicsl. Dr. Dufossd, who has especially attended to this 
subject, says that the sounds are voluntarily produced in several 
ways by different fishes : by the friction of the pharyngeal bones 
—by the vibration of certain muscles attached to the swim- 
bladder, which serves as a resounding board— and by the vibra- 
tion of the intrinsio muscles of the swim-bladder. By this latter 
means the Trigla produces pure and long-drawn sounds which 
range over nearly an octave. But the most interesting case for 
ns is that of two species of Ophidinm, in which the males alone 
ate provided with a sound-producing apparatus, consisting of 
small movable bones, with proper muscles, in connection with 
the swim-bladder." The drumming of t^ TJmbrinas in the 
European seas is said to be audible from a depth of twenty 
frthoms ; and the fishermen of Bochelle assert “ that the males 
“ alone make the noise during the spawning-time ; and that it 
" is passible by imitating it, to take them without b^t.”** From 
this statement, and more especially from the case of Ophidhun, 
it is almost certain that in this, the lowest class of the Yerte- 
brata, as with so many insects and spiders, sound-producing 
iHtruments have, at least in some cases, been developed through 
sexual selection, as a means for bringing the sexes together. 



<> ‘ComptuEendiu.’ Tom.xlTi. 
IU8, p. m Tom. xlvit 1858, p. 
•Jl«. Tom. liv. 1802, p. 393. The 



■Oite lUido by tb* Umbrinu (Sosnu 
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the Dutch tranalation of thU work 
(Tol. li., p. 36), give* Mma further 
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« The Rev. C. Kingiley, in 
' nature,’ May 1870, p. dO. 
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Amphibians. 

Urodda . — will begin with the tailed amphibians. The sexes 
of salamanders or newts often differ much both in colour and 
structure. In some species prehensile claws are developed on 
the fore-legs of the males during the breeding-season ; and at 
this season in the male Triton palmipes the hind-feet are pro- 
vided with a swimming-web, which is almost completely 
absorbed during the winter ; so that their feet then resemble 




FIs. M. Trit™ CTlrtAlM rtalf ranmil •!», from R ll’n ‘ Briltoh R»ptHM ’)• 
Upper Bgure, male during the breedlng-»“«*un ; lower flgure. fetuale. 

those of the female." This structure no doubt aids the male 
in his eager search and pursuit of the female. Whilst courting 
her he rapidly vibrates the end of his tail. With our common 
newts ( Triton punctatia and cristalut) a deep, much indented 
crest is developed along the liack and tail of the male dnring the 
breeding-season, which disappears dnring the winter. Mr. St 
George Mivart informs me that it is not famished with muscles, 
and therefore cannot be used for locomotion. As dnring the 
season of courtship it becomes ed^ with bright colours, there 
can hardly be a doubt that it is a masculine ornament In 
many species the body presents strongly contrasted, though 
lurid tints, and these become more vivid during the breeding- 
season. The male, for instance, of onr common little newt 
(Triton punctatui) is “brownish-grey above, passing into yellow 

“ B«ll, ‘Hi»tory of British Keptilos,’ 2nd edit. 1849, pp. 156-159. 
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" beneath, which in the spring becomes a rich bright orange, 
" marked everywhere with round dark spots.” The e<^e of the 
crest also is then tipped with bright red or violet The female 
is usually of a yellowish-brown colour with scattered brown 
dots, and the lower surface is often, quite plain.** The young 
are obscurely tinted. The ova are fertilised during the act of 
deposition, and are not subsequently tended by either parent 
We may therefore conclude that the males have acquired their 
strongly-marked colours and ornamental appendages through 
sexual selection; these being transmitted either to the male 
offspring alone, or to both sexes. 



^nuro or iiafroc/iw.— With many frogs and toads the colours 
evidently serve as a protection, such as the bright green tints 
of tree-frogs and the obscure mottled shades of many terrestrial 
species. The most conspicuously-coloured toad which I ever 
saw, the Phryni»ttu uiyricam*‘ had the whole upper surface of 
the body as black as ink, with the soles of the feet and parts of 
the abdomen spotted with the brightest vermilioa It crawled 
about the bare sandy or open grassy plains of La Plata under a 
Morching sun, and could not fail to catch the eye of every pa.ss- 
ing creature. These colours are probably beneficial by making 
this animal known to all birds of prey as a nauseous mouthful. 

In Nicaragua there is a Uttle frog “ dressed in a bright Uvery 
“ of red and blue ” which does not conceal itself like most other 
species, but hops about during the daytime, and Mr. Belt says** 
that as soon as he saw its happy sense of security, he felt sure 
that it was uneatable. After several trials he succeeded in 
tempting a young duck to snatch up a young one, but it was 
instimtly rejected; and the duck "went about jerking its head, 
“ as if trying to throw off some unpleasant taste.” 

With respect to sexual differences of colour. Dr. Gunther 
does not know of any striking instance -either with frogs or 
toads ; yet he can often distinguish the male from the female, by 
the tints of the former being a little more intense. Nor does 
he know of any striking difference in external structure between 
the sexes, excepting the prominences which become developed 
dumg the breeding-season on the fronWegs of the male, by 
which he is enabled to hold the female.*’ It is surprising that 
“ B«U, ‘ Hiitory of BritUh Rop- siiimmeruu (Dr. Aadonon, *Proc. 
tllM, 2nd edit. 1849, pp. 148, 151. Zoolcjt. Soc.,’ 1871, p. 204) hu two 
. ^ Voyago of the plato-like callositloa on tho thorai 

"’tain mgontioi on tho hngers, 

* Th« Naturalist in Nicaragua,* which perhaps snbserre the same end 
P‘ . as the above-mentioned prominence*. 

The male alone of the Bu/o 
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these animals have not aoqniied more strongly-maiked semal 
charaotors ; for though coldblooded their passions are strong. 
Dr. Giiniher informs roe that he has sereral times found an 
unfortunate female toad dead and smothered from having been 
so closely embraced by three or four males. Frogs have been 
observed by Professor Hoffinan in Giessen fighting all day long 
duri^ the breeding-season, and with so much violence^ that one 
had its body ripped open. 

Frogs and toads offer one interesting sexnal difference, namely, 
in the musical powers possessed by the males; but to speak 
of music, when applied to the di^rdant and overwhelming 
sounds emitted by male bull-frogs and some other species, seems, 
according to our taste, a singt^ly inappropriate expression. 
Nevertheless, certain fr^ sing in a decidedly pleasing manner. 
Near Bio Janeiro I used often to sit in the evening to listen to a 
number of little nylaa, perched on blades of grass close to the 
water, which sent forth sweet chirping notes in harmony. The 
various sounds are emitted chiefly by the males during the 
breeding-season, as in the case of the croaking of onr common 
frog.** In accordance with this fact the vocal organs of the 
males are more highly-developed than those of the females. In 
some genera the males alone are provided with sacs which open 
into the larynx" For instance, in the edible ftog (/’ana emdra (a) 
“ the sacs are peculiar to the males, and become, when filled 
“ with air in the act of croaking, largo globular bladders, siand- 
" ing out one on each side of the head, near the comers of the 

mouth." The cnxUc of the male is thus rendered exceedingly 
powerful ; whilst that of the female is only a slight groaning 
noise." In the several genera of the fiunily the vocal organs 
differ considerably in stractnre, and their development in all 
cases may be attributed to sexual selection. 



ChAonia . — Tortoises and turtles do not offer well-marked 
sexnal differences. In some species, the tail of the nude is 
longer than that of the female. In some, the plastron or lower 
surface of the shell of the male is slightly concave in relation to 
the back of the female. The male of the mud-turtle of the 
United States (JChrytemy* picta) has claws on its ftont-feet 
twice as long as those of the female ; and these are used when 

" Bell, ‘Hietoiy of Bntub " J. BUb<^ ia ‘Todd’e Cyclop. 
RopUloi,' 1849, p. 93. of Anet. sod Phvi.’ vol. iv. p. ISOS 

“ Bell, ibid. p. 113-114. 
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the sexes unite.** With the huge tortoise of the Galapagos 
Islands {Tettwio nigra) the males are said to grow to a larger 
size than the females: during the pairing-season, and at no 
other time, the male utters a Itoarse bellowing noise, which can 
be heard at the distance of more than a hundred yards ; the 
female, on the other hand, neyer uses her voice.** 

With the Tettudo elegant of India, it is said “ that the combats 
“ of the males may be heard at some distance, &om the noise 
" they produce in butting against each other.”** 

Crocodilio.— The sexes apparently do not differ in colour; nor 
do I know that the males fight together, though this is pro- 
bable, for some kinds make a prodigious display before the 
females. Bartram** describes the male alligator as striving 
to win the female by splashing and roaring in the midst 
of a lagoon, " swollen to an extent ready to burst, with its 
“ head and tail lifted up, he spins or twirls round on the 
“ surface of the water, like an Indian chief rehearsing his feats 
of war.” During the season of love, a musky odour is emitted 
by the submaxiliary glands of the cnxKxlile, and pervades their 
haunts.** 

Ophidia.—J)i. Giinther informs me that the males are always 
smaller than the females, and generally have longer and slenderer 
taUs ; but he knows of no other difference in external stmetnre. 
In regard to colour, he can almost always distinguish the male 
from the female by his more strongly-pronounced tints ; thus 
the black zigzag band on the back of the male English viper is 
more distinctly defined than in the female. The difference is 
much plainer in the rattle-snakes of N. America, the male of 
which, as the keeper in the Zoological Gardens shei^me, can at 
once ^ distinguished from the female by having more lurid 
yellow about its whole body. In S. Africa the EttcephaXus 
atpenaU presents an analogous difference, for the female "is 
” never so fully variegated with yellow on the sides as the 
”male.”** The male of the Indian Dijmt cgnodon, on the 
other hand, is blackish-brown, with the belly partly black, 
whilst the female is reddish or yellowish-olive, with the belly 
either uniform yellowish or marbled with black. In the Tragopi 
diipar of the same country, the male is bright green, and the 



•' Mr. C. J. MiynarJ, ‘The 
Americen Netarelut,’ Dec. 1869, p. 
S&5. 

•* See mv ‘ Journal of Eeeearches 
dnring the Voyage of the “ Beagle,” ’ 
1845, p. 384. 

“ Dr Giinther. ‘ Reptilea of 



British India,' 1884, p. 7. 

•* ‘Tmvela through Chrullna. 
Ac., 1791, p. 128. 

*• Owen, ‘Anatomy of Verte- 
bratee,’ voL 1. 1866, p. 615. 

** Sir Andrew Smith, ‘ Zoolog. of 
S. Africa: ReptUia,’ 1849, pi. x. 
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female bronze-coloured.” No doubt the colours of some snakes 
are protectiTe, as sbeun by the green tints of tree-snakes, and 
the Tarions mottled shades of the species which live in sandy 
places ; but it is doubtful whether the colours of many kinds, 
for instance of the common English snake and viper, serve to 
conceal them; and this is still more doubtful with the many 
foreign species which are coloured with extreme elegance. The 
colours of certain species are very different in the adult and 
young states." 

During the breeding-season the anal scent-glands of snakes are 
in active function ;** and so it is with the same glands in h'zards, 
and as we have seen with the submaxillaty glands of crocodiles. 
As the males of most animals search for the females, these 
odoriferous glands probably serve to excite or charm the fen ale, 
rather than to guide her to the spot where the male may be 
foimd. Male snakes, though appearing so sluggish, ate amorous ; 
for many have been observed crowding round the same female, 
and even round her dead body. They are not known to 
fight together from rivalry. Their intellectual powers are 
higher than might have been anticipated. In the Zoological 
Gardens they soon learn not to strike at the iron bar with which 
their cages are cleaned ; and Dr. Keen of Philadelphia informs 
me that some snakes which he kept, learned after four or five- 
times to avoid a noose, with which they were at first easily 
caught. An excellent observer in Ceylon, Mr. K Layard, saw** 
a cobra thrust its head through a narrow hole and swallow a 
toad. “ With this encumbrance he could not withdraw him- 
“ self; finding this, he reluctantly disgorged the precious mor- 
“ sel, which began to move off ; this was too much for snake 
“ philosophy to bear, and the toad was again seized, and again 
“ was the snake, after violent efforts to escape, compelled to part 
" with its prey. This time, however, a lesson had been learnt, 
“ and the toad was seized by one leg, withdrawn, and then 
“ swallowed in triumph.” 

The keep^ in the Zoological Gardens is positive that certain 
snakes, for instance Crotalns and Python, distinguish him from 
all other persons. Cobras kept together in the same cage 
apparently feel some attachment towards each other.*’ 

" Dr. A. OUsther, ‘ Rtptila of braUt,’ vol. I. 1866, p. 615. 

Britlih India,’ Ray Soc. 1864, pp. ** ‘ Ramblot in Cerlon,’ in * AliuIs 
3Mi 30A and Mag. of Nat. dut.' 2nd untt, 

*♦ Dr. Stolicaka, ‘ Joomal of voL 1*. 1852, p. 383. 

Aaiatic Soc. of Bongal,’ vol. xMij. "Dr. Ounthor, ’RoptUoo of 
1870, pp 205, 211. Britkb India,’ 1864, p 340. 

" Owen, 'Anatomr of Verte- 
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It does not, howeyer, follow because snakes have some 
reasoning power, strong passions and mntnsl affection, that the; 
should likewise be endowed with sufBcient taste to admire 
brilliant colonrs in their partners, so as to lead to the adorn- 
ment of the species through sexual selection. Keyertheless, it is 
difficult to account in an; other manner for the extreme beaut; 
of certain species ; for instance, of the coral-snakes of S. America, 
which are of a rich red with black and ;ellow transverse bands. 
I well remember how much surprise I felt at the beaut; of the 
first coral-snake which I saw gliding across a path in Brazil. 
Snakes coloured in this peculiar manner, as Ur. Wallace states 
on the autnorit; of Dr. Gunther,** are found nowhere else 
in the world except in S. America, and here no lees than four 
genera occur. One of these, Elaps, is venomous ; a second and 
widel;-distinct genus is doubtfull; venomous, and the two 
others are quite harmless. The species belonging to these 
distinct genera inhabit the same districts, and are so like each 
other, that no one "but a naturalist would distinguish the 
" harmless from the poisonous kinds." Hence, as Mr. Wallace 
believes, the innocuous kinds have probabl; acquired their 
colours as a protection, on the principle of imitation ; for the; 
would naturall; bo thought dangerous b; their enemies. The 
cause, however, of the bright colours of the venomous Elaps 
remains to bo explained, and this ma; perhaps bo sexual 
■election. 

Snakes produce other sounds besides hissing. The dcadl; 
Echit carinata has on its sides some oblique rows of scales of a' 
peculiar structure with serrated edges ; and when this snake is 
exdted, these scales are rubbed against each other, which pro- 
duces "a curious prolonged, almoet hissing sound."" With 
respect to the rattliiig of the rattle-snake, we have at last some 
definite information : for Professor Anghe; states," that on two 
occasions, being himself unseen, he watched from a little distance, 
a rattle-snake coiled up with head erect, which continued to 
rattle at short intervals for half an hour : and at last he saw 
another snake approach, and when the; mot the; paired. 
Hence he is satisfied that one of the usee of the rattle is to bring 
the sexes together. Unfortnnatel; he did not ascertain whether 
it was the male or the female which remained stationary and 
called for the other. But it b; no means foUows firom the 
above fact that the rattle ma; not be of use to these snakes in 
other wa;s, as a warning to animals which would otherwise 

" ‘ Watmiuter RtTi«w,'J<il; Ut, Soc.’ 1871, p. 19S. 

1867, p. 32. "‘The Anericaa N»tnr»liit,' 

" Dr. Anderson, ‘ Proc. Zoolog. 1873, p. 85. 
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attack them. Nor can I quite diaheliere the several acconnU 
vrhich have appeared of their thus paralysing their prey with fear. 
Some other snakes also make a distinct noise by rapidly vibrating 
their tails against the surrounding stalks of plants ; and I have my- 
self heard this in the case of a Trigonocephalns in S. America. 

Lwxriilia.—’Syya males of some, probably of many kinds of 
lirards fight together from rivalry. Thus the arboreal Anofit 
crittaUllut of S. America is extremely pugnacious : " During the 
•' spring and early part of the snmmer, two adult males rarely 
‘ meet without a contest. On first seeing one another, they nod 
“ their heads up and down three or four times, and at the same 
time expanding the frQl or pouch beneath the throat ; their 
“ eyes glisten with rage, and after waving their tails from 
'■ side to side for a few seconds, as if to gather energy, they dart 
“ at each other furiously, rolling over and over, and holding 
" firmly with their teeth. The confiict ^erally ends in one of 
“ the combatants losing his tail, which is often devoured by the 
“ victor.” The male of this species is considerably larger than 
the female ;** and this, as far as Dr. Gunther has been able to 
ascertain, is the general rule with lizards of all kinds. The 
males alone of the Cyrtodactylm rubidu$ of the Andaman Islands 
possesses pre-anal pores ; and these pores judging from analogy 
probably serve to emit an odour.'* 

The sexes often -differ greatly in various external characters. 
The male of the above-mentioned Anolis is furnished with a 
crest which runs along the back and tail, and can be erected at 
pleasure ; but of this crest the female does not exhibit a traoa 
In tho Indian Coyholu aylaniea, the femalb has a dorsal crest, 
though much less developed than in the male ; and so it is, as 
Dr. Gunther informs me, with the females of many Iguanas, 
Chameleons, and other lizards. In some species, however, the 
crest is equally developed in both sexes, as in the Iguana luiereu- 
laia. In the genus Sitana, the males alone are furnished with a 
large throat-pouch (fig. 33), which can be folded up like a fan, 
and is colour^ blue, black, and red ; but these splendid colours 
are exhibited only during the pairing-season. The female does 
not possess even a rudiment of this appendage. In the Anolit 
rrittateUu», according to Mr. Ansten, the throat pouch, which is 
blight rod marbled with yellow, is present in the female, though 
in a rudimental condition. Again, in certain other liza^, both 
sexes are equally well provid^ with throat pouches. Here we 
“ Mr. N. L. Auiten kept these •• Stoliczka, ‘Jonnial of Aiistic 
auinuls elive for » considenble .Soc. of Bengal,' vol. xixlr. 1970, a 
lime; see 'Land and Water.’ July 166. 
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aee with species belongiiig to the same group, as in so many 
prerioua cases, the same character either confined to the males, 
or more largely developed in them than in the females, or 
again equally developed in both sexes. The little lizards of 
the genns Draco, which glide 
throngh the air on their rib- 
supported parachutes, and 
which in the l>cauty of their 
colours haflSe description, are 
famished with skinny appen- 
dages to the throat “ like the 
wattles of gallinaceous birds.” 

These become erected when 
the animal is excited. They 
occur in both sexes, but am 
best developed when the male Fig. 33. stun* minor. Male with tin 
arrives at maturity, at which ountta's 

age the middle appendage is 

sometimes twice as long as the head. Most of the species like- 
wise have a low crest running along the neck ; and this is much 
more developed in the full-grown males, than in the females or 
young males." 

A Chinese species is said to live 
in pairs during the spring ; “ and if 
“ one is caught, the other falls &om 
'* the tree to the ground, and allows 
“ itself to be captxued with impu- 
“ nity,”— I presume from despair.** 

There are other and much more 
remarkable differences between the 
sexes of certain lizards. The male 
of Ceratophora atpn^ bears on the 
extremity of his snout an appendage 
half as long as the head. It is 
eylindrical, covered with scales, 
flexible, and apparently capable of 
erection : in the female it is quite Fig. m. Oniapbon stodnuu 
mdimcntal. In a second species u^Bgore.m»ta: lower aguiw 
of the same genus a terminal scale 
forms a minute horn on the siunmit of the flexible 



a ud Draco, u well a. ms im, 

following facU in regard to Orato- “ Mr. Swinhoe, ‘Proc. Zooloe 
I*ora and Chammloon, are from Dr. Soc.’ 1870, p. 240. 

<ltlnth«r himMli; or from hia rang- 
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and in a third species (C. Stoddariii, fig. 31) the whole appen- 
dage is oonTcrtcd into a horn, which is nsnally of a white 
colour, but assumes a purplish tint when the animal is excited. 
In the adult male of t^ latter species the horn is half an inch 
in length, but it is of quite minute size in the female and in the 
young. These appendages, as Dr. Gunther has remarked to me, 
may be compared with the combe of gallinaceous birds, and 
apparently serve as ornaments. 





Fig. 3S. ChimKltoD UfBm*. UppCT Dgim, male ; lower flgnR, female. 

In the genus Chanueleon we come to the acme of diflerence 
between the sexes. The upper part of the skull of the male 
C. btfurau (fig. 35), an inhabitant of Madagascar, is produced 
into two great, solid, bony projections, covert wiUi scales like 
the rest of the head ; and of this wonderful modification of 
structure the female exhibits only a rudiment. Again, in 
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Ckamceleon Otoenii (fig. 36), from the West Coast of Africa, the 
male bears on his snout and forehead three carious horns, of 
which the female has not a trace. These horns consist of on 
excrescence of bone covered with a smooth sheath, forming part of 
the general integu- 
ments of the body, 
so that they are 
identical in struc- 
ture with those of a 
bull, goat, or other 
sheath -homed ru- 
minant. Although 
the three horns 
differ so much in 
appearance from 
the two great pro- 
longations of the 
skull in C. bi/urcus, 
we can hardly doubt 
that they serve the 
same general pur- 
'in the economy 



of t 



jecturo, which will occur to every one, is that they are used 
by the males for fighting together; and as these animals are 
very quarrelsome,* this is probably a correct view. Mr. T. W. 
Wood also informs me that he once watched two individuals of 
C. fumilut, fighting violently on the branch of a tree ; they fiung 
their heads about and tried to bite each other ; they then rested 
for a time, and afterwards continued their battle. 

With many lizards, the sexes differ slightly in colour, the 
tints and stripes of the males being brighter and more distinctly 
defined, than in the females. This, for instance, is the case with 
the above CophoHs and with the Acanthadactylut caj>er,nt of 
8. Africa. In a Cordylus of the latter country, the male is 
either much redder or greener than the femala In the Indian 
Caiokt nigrUabris there is a still greater difference ; the lips also 
of the male are black, whilst those of the female are green. In 
our common little viviparous lizard {Zootoca vivipara) "the 
" under side of the body and base of the tail in the male are 
" bright orange, spotted with black ; in the female these parts 
" are pale-greyish-green without spots.”’* We have seen that 

•• Dr. Bncholt, ‘ MonsUbericht ’• Bell, ‘ Hielory of Britub 
K. Preen. Akod.* Jan. 1874» p. 78. BeptUei^’ 2nd edit. 1848, p. 40. 



:i The Complete Work of Charles Darwin Online 



358 



T/tc Descent of Man. 



Past ri. 













Chap. Xlir. 



Birds. 



3S9 



with each other. They charm the female by vocal or instru- 
mental mnsio of the most varied kinds. They are ornamented 
by all sorts of combs, wattles, protuberances, horns, air-distended 
sacks, top-knots, naked shafts, plumes and lengthened feathers 
gracefully springing from all parts of the body. The beak and 
naked skin about the head, and the feathers are often gorgeously 
coloured. The males sometimes pay their court by dancing, or 
by fimtastic antics performed either on the ground or in the air 
In one instance, at least, the male emits a musky odour, which 
we may suppose serves to charm or excite the female; for that 
excellent observer. Hr. Bamsay,* says of the Australian musk- 
duck (^Bidura lobata) that “ the smell which the male emits 
“ during the summer months is confined to that sex, and in 
“ some individuals is retained throughout the year; I have 
“ never, even in the breeding-season, shot a female which had 
“ any smell of musk.” 8o powerful is this odour during the 
pairing-season, that it can detected long before the bird can 
be seen.' On the whole, birds appear to be the most sesthetio of 
all animals, excepting of course man, and they have nearly the 
same taste for the beautiful as we have. This is shewn by our 
enjoyment of the singing of birds, and by our women, both 
civilised and savage, decking their heads with borrowed plumes, 
and using gems which are hardly more brilliantly colour^ than 
the naked skin and wattles of certain birds. In man, however, 
when cultivated, the sense of beauty is manifestly a far more 
complex feeling, and is associated with various intellectual 
ideas. 

Before treating of the sexual characters with which we are 
here more particularly concerned, I may just allude to certain 
differences between the sexes which apparently depend on 
differences in their habits of life; for such cases, though 
common in the lower, are rare in the higher class^ Two 
humming-birds belonging to the genus Enstophanns, which 
inhabit ihe island of Juan Fernandez, were long thought to be 
specifically distinct, but are now known, as Mr. Gould informs 
me, to be the male and female of the same species, and they 
differ slightly in the form of the beak. In another genus of 
humming-birds {(irypm), the beak of the male is serrated along 
the margin and hooked at the extremity, thus differing much 
from that of the female. In the Neomorpha of New Zealand, 
there is, as we have seen, a still wider difference in the form of 
the beak in relation to the manner of feeding of the two sexes. 
Something of the same kind has been observed with the gold- 

' ‘ Ibu,’ Tol. ill '’new ttrin) 18S7, * Gould, ■ Handbook to th« Birds 

p. 4U. of Anatralia,’ 1865, vol. ll. p. 38 1. 
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finch (Cardutlu eUguns), for I am assured by Mr. J. JennerWeir 
that the birdcatchers can distinguish the males by their slightly 
longer beaks. The flocks of males are often found feeding on 
the seeds of the teazle (Dipeaons), which they can reach with 
their elongated beaks, whilst the females more commonly feed 
on the seeds of the betony or Scrophularia. With a slight 
difierence of this kind as a foundation, we can see how the beaks 
of the two sezee might be made to differ greatly through natural 
selection. In some of the aboTe cases, however, it is possible 
that the beaks of the males may have been first modified in 
relation to their contests with other males; and that this 
afterwards led to slightly changed habits of life. 

Law of BatOe. — Almost all male birds are extremely pug- 
nacious, using their beaks, wings, and legs for fighting together. 
We see this every spring with our robins and sparrows. The 
smallest of all birds, namely the humming-bird, is one of the 
most quarrelsome. Hr. 0o!W* describes a battle in which a 
pair seized hold of each other’s beaks, and whirled round and 
round, till they almoet fell to the ground ; and M. Montes de 
Oca, in speaki^ of another genus of humming-bird, says that 
two males rarely meet without a fierce aerial encounter : when 
kept in cages “ their fighting has mostly ended in the splitting of 
" the tongue of one of the two, which then surely dies from 
“ being unable to feed.”‘ With Waders, the males of the 
common water-hen ( OalliniBa chloroput) “ when pairing, fight 
“ violently for the females : they stand nearly upright in the 
" water and strike with their feet.” Two were seen to be thus 
engaged for half an hour, until one got hold of the head of the 
other, which would have been killed, had not the observer 
interfered; the female all the time looking on as a quiet spec- 
tator.* Mr. Blyth informs me that the males of an allied bird 
(Oaliicrex erutatut) art' a third larger than the females, and are 
so pugnacious during the breeding-season, that they are kept by 
the natives of Eastern Bengal for the sake of fighting. Various 
other birds are kept in India for the same purpose, for instance, 
the bulbuls (Bycnonotzu htmorrAous) which “ fight with great 

The polygamous ruff (Machttt* pugnax, fig. 87) is notorious 
for his extreme pugnacity ; and in the spring, the males, which 
are considerably larger than the females, congregate day after 

• Quoted by Mr. Ciould, ‘ Intro- Ireland : Birdi,’ vol. U. 1850. p. 

dnetion to the Trocbilide!,’ 1861, 327. 

p. 2«. • Jerdon, ‘Birde of India,’ 1863, 

• Qonid, ibid. p. 53. vol. U. p. 96. 

• W. Thompeon, <Nat. Hi»t. of 
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day at a particular spot, where the females propose to lay their 
eggs. The fowlers discover these spots by the turf being 
trampled somewhat bare. Here they fight very much like game- 
cocks, seizing each other with their beaks and striking with 
their wings. The great ruff of feathers round the neck is then 
erected, and according to Col. Montagu “ sweeps the ground as 
• a shield to defend the more tender ports;" and this is the only 
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i'nstauoo known to me in the case of birds, of any stmchite 
serving as a shield. The ruff of feathers, however, from its 
varied and rich colours probably serves in chief part as an orna- 
ment. Like most pugnacious birds, they seem always ready to 
fight, and when closely confined often kill each other; but 
Montagu observed that their pugnacity becomes greater during 
tho spring, when the long feathers on their necks are fully 
developed ; and at this period the least movement by any one 
bird provokes a general battle.’ Of the pugnacity of web-footed 
birds, two instances will suffice : in Guiana “ bloc^y fights occur 

during tho broeding-season between the males of the wild 
*' musk-duck (C'atn'na moscAafa); and where these fights have 
“ occurred tho river is covered for some distance with feathers.”* 
Birds which seem ill-adapted for fighting engage in fierce con- 
flicts ; thus the stronger males of the pelican drive away the 
weaker ones, snapping with their huge beaks and giving heavy 
blows with their wings. Male snipe fight together, " tugging 
" and pushing each other with their bills in the most curious 
" manner imaginable.” Some few birds are believed never to 
fight ; this is the case, according to Audubon, with one of the 
woodpeckers of the United States (Picue aurafus), although “the 
" hens are followed by even half a dozen of their gay suitors.”' 

The males of many birds are larger than the females, and tliis 
no doubt is the result of the advantage gained by the larger and 
stronger males over their rivals daring many generations. The 
difference in size between the two sexes is carried to an extreme 
point in several Australian species ; thus the male musk-duck 
(Biziura) and the male Cindorampha cruralis (allied to our 
pipits) are by measurement actually twice as l^e as their 
respective females.“ With many other birds tho females are 
larger than the males ; and as formerly remarked, the explana- 
tion often given, namely, that tho females have most of the work 
in feeding their young, will not suffice. In some few cases, ns 
we shall hereafter see, the females apparently have acquire<l 
their greater size and strength for tho sake of conquering other 
females and obtaining possession of the males. 

Tho males of many gallinaceous birds, especially of tho poly- 
gamous kinds, are furnished with special weapons for fighting 
with their rivals, namely spurs, which can be used with fearful 

’ MacgillivniT, ‘ HUt. Brit. i. p. 191. For ptiicau and «nipcs, 
Birds,’ vol. iv. 1852, pp. 177-181. tee voi. iii. pp. 138, 477. 

• Sir R. Schomburgk, in ‘ Journal >• Gould, ‘ Handbook of Birdi of 

ofR-Oeograph. Soc.’ vol. xili. 1843, Australia,’ vol. i. p. 395 ; vol. IL p. 
p. 31. 383 

• ‘Ornithological Biography,’ voi. 
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effect. It has been recorded by a trustworthy writer" that in 
Derbyshire a kite struck at a game-hen accompanied by her 
chickens, when the cock rushed to the rescue, and drove his 
spur right through the eye and skull of the aggressor. The 
spur was with difficulty drawn from the skull, and as the kite 
though dead retained his grasp, the two birds were firmly 
locked ^ether; but the cock when disentangled was very 
little injured. The invincible courage of the game-cock is 
notorious: a gentleman who long ago witnessed the hrutal 
scene, told me that a bird had both its 1^ broken by some 
accident in the cockpit, and the owner laid a wager that if tlw 
legs could be spliced so that the bird could stand npright, ho 
would continue fighting. This was effected on the spot, and the 
bird fought with undaunted courage until he received his death- 
stroke. In Ceylon a closely allied, wild species, the Qallu» 
StanUyi, is known to fight desperately “in defence of his 
" seraglio,” so that one of the combatants is frequently found 
dead." An Indian ]»rtridge {OrtygomU gutarit), the male of 
which is furnished with strong and sharp spurs, is so quarrel- 
some, “ that the scars of former fights disfigure the breast of 
“ almost every bird you kiU.” “ 

The males of almost all gallinaceous birds, even those wliich 
are not furnished with spurs, engage during the breeding-season 
in fierce conflicts. The Capercailzie and Black-cock (Telrao 
urogailiis and T. tetrix), which are both polygamists, have regular 
appointed places, where during many weeks they congregate in 
numbers to fight together and to display their charms before the 
females. Dr. W. Kovalevsky informs me that in Bnssia he has 
seen the snow all bloody on the arenas where the capercailzie 
have fought ; and the black-cocks “ make the feathers fly in every 
"direction,” when several “engage in a battle royal.” The 
elder Brehm gives a curious account of the Balz, as the love- 
dances and love-songs of the Black-cock are called in (Germany. 
The bird utters almost oontinnonsly the strangest noises: " ho 
* holds his tail up and spreads it out like a fan, he lifts up his 
" head and neck with all the feathers erect, and stretches bis 
“ wings from the body. Then he takes a few jumps in different 
" directions, sometimes in a circle, and presses the under part of 
“ his beak so hard against the ground t^t the chin feathers are 
“ rubbed oft During these movements he beats his wings and 
" turns round and round. The more ardent he grows the more 
" lively be becomes, until at last the bird appears like a frantic 

•> Mt. H«wlU In Ik* •Pw.Uty Knt. v*\. »W. t8M. «. Sa. 
Bosk by Tctetmckr,’ 1866, n. 187. •' Jerdoa, ‘ Uinl> of IndU' r«l. 

Uy«rd, ‘Aniuk niul Man. of ill. p. 5*4. 
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“ creature.” At such times the black-cocks are so absorbed that 
they become almost blind and deaf, but less so than the caper- 
cailzie : hence bird after bird may be shot on the same spot, or 
even caught by the hand. After performing these antics the 
males begin to fight : and the same black-cock, in order to prove 
his strength over several antagonists, vrill visit in the coarse of 
one morning several Balz-places, which remain the same during 
successive years.'* 

The peacock with his long train appears more like a dandy 
than a warrior, but be sometimes engages in fierce contests : the 
Bev. W. Darwin Fox informs me that at some little distance 
from Chester two peacocks became so excited whilst fighting, 
that they flew over the whole city, still engaged, until they 
alighted on the top of St John’s tower. 

The spur, in those gallinaceous birds which ard thus provided, 
is generally single; but Polyplectron (see fig. 51, p. 397) has two 
or more on each 1%; and one of the Blood-pheasants (^Ithayinit 
cnimtue) has been seen with five spurs. The spurs are generally 
confined to the male, being represented by mere knobs or rai- 
ments in the female ; but the females of the Java peacock {Pavo 
muticut) and, as I am informed by Mr. Blyth, of the small fire- 
backed pheasant (Eup/oeamus a^krcplhalmus) possess spurs. 
In Oalloperdix it is usual for the males to have two spurs, and 
for the females to have only one on each leg.** Hence spurs may 
be considered as a masculine structure, which has been occasion- 
ally more or lees transferred to the females. Like most other 
secondary sexual characters, the spurs are highly variable, both 
in number and development, in the same species. 

Various birds have spurs on their wings. But the Egyptian 
goose (CAenotopex ccgyptiaaa) has only “ bare obtuse knobs,” and 
these probably shew ns the first steps by which true spurs have 
been developed in other species. In the spur-winged goose, 
PUaroptenu gambentis, the males have much larger spurs than 
the females; and they use them, as I am informed by Mr. 
Bartlett, in fighting toother, so that, in this case, the wing-spua 
serve as sexual weapons ; but according to Livingstone, they are 
chiefly used in the defence of the young. The Palamedee 
(fig. is armed with a pair of spurs on each wing; and these 
are such formidable weapons, that a single blow has been known 
to drive a dog howling away. But it does not appeu that the 
spurs in this case, or in that of some of the spuivwinged rails, 

Brehm, * Illust. ThUrleben,’ Sweden,’ &c., 1867, p. 79. 

1867, B. It. t. 351. Sume of the ■* Jerdon, * Birds of India: on 
foregoing statements are taken from Itbaginis, vol. iii. p. 523 ; on Gailo- 
L. Lloyd, ‘The Game Birds of perdix, p. 541. 
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iBcter. Thus in the male of our common peewit ( VanMva cris- 
futut) the tubercle on the shoulder of the wing becomes more 
prominent during the breeding-season, and the males fight 
together. In some species of LobiTanellus a similar tubercle 
Itecomes deyeloped during the breeding-season "into a short 
“ homy spur.” In the Australian i. lobcUut both sexes have spurs, 
but these are much larger in the males than in the females. In 
an allied bird, the JIoplopterusarmatM, tlie spurs do not increase 
in size during the breeding-season ; but these birds have been 
seen in Egypt to fight together, in the same manner as our 
IKsewits, by turning suddenly in tte air and striking sideways 
at each other, sometimes with fatal results. Thus also they 
drive away other enemies.” 

The season of love is that of battle; but the males of soma 
birds, as of the game-fowl and ruff, and even the young males of 
the wild turkey and grouse," are ready to fight whenever they 
meet. The presence of the female is the teterrima belli oauta. 

The Bengali baboos make the pretty little males of the amadavat 
(Kttrelda amandava) fight together by placing three small cages 
in a row, with a female in the middle ; after a little time the two . 
males are turned loose, and immediately a desperate battle en- 
sues." When many males congregate at the same appointed . 
spot and fight together, as in the case of grouse and various other 
birds, they are generally attended by the females,” which after- 1 
wards pair with the victorious combatants. But in some cases the i 
pairing precedes instead of succeeding the combat: thus accord- " 
ing to Audubon,” several males of the Virginian goat-sneto ^ 
(Caprimulgui virginianue) "court, in a highly entertaining j 
" manner the female, and no sooner has she made her choice ^ 

than her approved gives chase to all intruders, and drives 



medta, Brehm't ‘ Thierleben,’ B. iv. 
•. 740. Sm «1io on thU bint 
‘Voyngoi dma» I’Am^quo mdriiL' 



■' See, on oor peewit, Mr. R. Cerr 
m ‘Land and Water,' Aug. 8th, 
1368, p. 48. In regard to Lobi- 
vanellua, tee Jerdon't ‘Bitdt of 
India,’ TOI. lU. p. 647, and Gould’. 
‘ Handbook of Birds of Australia, 
rol. ii. p. 220. For the Holuptenu, 
tee Mr. Allen in the < Ibis,’ vol. r 
1863, p. 156. 

Andubon, ‘ Omith. Biography, 
rol. U. p. 492; rol. i. pp. 4-lS. 

>• Mr. Blyth, ‘ Land and Witer, 
1867, p. 212. 



or. Atner. : eirus, looi, 
. Lloyd, ‘ Game Birds of 
§weden,’ 1867, pp. 22, 79, on the 
capercailzie and black-cock. Brehm, 
however, asserts Thierleben,’ tc, 
B. ir. t. 352) that in Germany the 
grey-hens do not generally attend 
the Balzen of the black-cocks, but 



grey-hens in Scandinaria, ai 
other species in N. America. 

•• ‘ Ornithological Blog 
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“ them beyond hi* dominions." Generally the males try to drive 
away or kill their rivals before they pair. It does not, however, 
appear that the females invariably prefer the victorious males. 
I have indeed been assnred by Dr. W. Kovalevsky that the 
female capercailzie sometimes steals away with a yonng male 
who has not dared to enter the arena with the older cocks, in 
the same manner as occasionally happens with the does of the 
red-deer in Scotland. When two males contend in presence of 
a single female, the victor, no doubt, commonly gains his desire ; 
hnt some of these battles are caused by wandering males trying 
to distract the peace of an already mated p^.” 

Even with the most pugnacious species it is probable that the 
pairing does not depend exclusively on the more strength and 
courage of the male ; for such males are generally decorated with 
various ornaments, which often become more brilliant during the 
taeeding-season, and which are sedulously displayed before the 
females. The males also endeavour to charm or excite their 
mates by love-notes, songs, and antics ; and the courtship is, in 
many instances, a prolonged affair. Hence it is not probable 
that the females are indifferent to the charms of the opposite 
sex, or that they are invariably compelled to yield to the victorious 
males. It is more probable that the females are excited, either 
before or after the conflict, by certain males, and thus un- 
«mscion.sly prefer them. In the case of Tetrao umhellut, a good 
observer ** goes so far as to believe that the battles of the males 
" are all a sham, performed to show themselves to the greatest 
" advantage before the admiring females who assemble aronnd ; for 
" I have never been able to find a maimed hero, and seldom more 
" than a broken feather." I shall have to recur to this subject 
but I may here add that with the Tetrao eupUo of the Uniteo 
States, about a score of males assemble at a particular spot, anc 
strutting about, make the whole air resound with their extra 
ordinary noises. At the first answer from a female the malct 
b^n to fight fnriously, and the weaker give way ; but then 
according to Audubon, toth the victors and vanquished search 
for tho female, so that the females must either then exert a 
choice, or tho battle must be renewed. So, again, with ono of 
the flold-starlings of the Dnitcd States (Sturndia ludoviciana) 
the males engage in fierce conflicts, “ but at the sight of a female 
“ they all fly after her, as if mad.” *• 

" Bnbm, ‘ Tbiiurlebtn,’ ic., B. ” Audubon’s 'Omithalog. Bio- 
W. 1867, p. 990. Audubon, ‘ Omith. gmphy on Tetrao cupido, vol. ii. 
BiographT,' vol. U. p. 492. p. 492 ; on tbe Stomas, voL U. a 

n ‘Lai and Wnter,’ Jnl/ 25tb, 219. 

1868, p. 14. 



® The Complete Work of Charles Darwin Online 



368 



The Descent of Man. 



Past IL 



Vocal and imtrumental music. — With birds the Yoice serres to 
express Tarious emotions, such as distress, fear, anger, triumph, 
or mere happiness. It is appai^tly sometimes used to excite 
terror, as in the case of the hissing noise made by some nestling- 
birds. Audubon “ relates that a night-heron (Ardea nycticoraac, 
Linn.) urhich he kept tame, used to hide itself when a cat 
approached, and then "suddenly start up uttering one of the 

most frightful cries, apparently enjoying the cat’s alarm and 
" flight.” The common domestic cock clucks to the hen, and 
the hen to her chickens, when a dainty morsel is found. The 
hen, when she has laid an egg, “ repeats the same note Tery often, 
" and concludes with the sixth aboTe, which she holds for a 
longer time ; ” “ and thus she expresses her joy. Some social 
bir^ apparently call to each other for aid ; and as they flit from 
tree to tree, the flock is kept together by chirp answering chirp. 
During the nocturnal migrations of geese and other water-fowl, 
sonorous clangs from the van may be heard in the darkness 
overhead, answered by clangs in the rear. Certain cries serve 
as danger signals, which, as the sportsman knows to his cost, 
are understood by the same species and by others. The 
domestic cook crows, and the humming-bird chirps, in triumph 
over a defeated rival. The true song, however, of most birds 
and various strange cries are chiefly uttered during the breed- 
ing-season, and serve as a charm, or merely as a call-note, to the 
other sex. 

Naturalists are much divided with respect to the object of the 
singing of birds. Few more careful observers ever lived than 
Montagu, and he maintained that the " males of song-birds and 
" of many others do not in general search for the female, but, 
“ on the contrary, their business in the spring is to perch on some 
" conspicuous spot, breathing out their full and amorous notes, 
“ which, by instinct, the female knows, and repairs to the spot to 
" choose her mate.” " Mr. Jenner Weir informs me that this 
is certainly the case with the nightingale. Bechstein, who kept 
birds during bis whole life, asserts, "that the female canary 
“ always chooses the best singer, and that in a state of nature 
" the female finch selects that male out of a hundred whose 
" notes please her most.” ” There can be no doubt that birds 
closely attend to each other’s song. Mr. Weir has told mo of 

” ‘ Omithologic*! Biognph.’ rol. 

T. p. 601. 

” The Hon. Dalnes Barrington, 

‘ Philoeoph. Tnineset.’ 1773, p. 252. 

” ‘Ornithological Dictionary,’ 

1833, p. 475. 

“ ‘Katnrgrschichte der Stnben- 



Togel,’ 1840, a. 4. Mr. Harrison 
Weir likewise writes to me: — “I 
“am informed that the best singing 
“ males generally get a mate first, 
“ when they are bred in the mme 
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the case of a bnllilnch which had been ianght to pipe a German 
waltz, and who was so good a performer that he coat ten 
guineas ; when this bird was first introdncod into a room where 
other bi^ were kept and be began to sing, all the others, con- 
sisting of abont twenty linnets and canaries, ranged themselves 
on the nearest side of their cages, and listened with the greatest 
interest to the new performer. Many naturalists believe that 
the singing of birds is almost exclusively " the effect of rivalry 
” and emulation," and not for the sake of charming their mates. 
This was the opinion of Daines Barrington and White of 
Selbome, who both especially attended to this subject" Bar- 
rington, however, admits that " superiority in song gives to 
“ birds an amazing ascendancy over others, as is well known, to 
“ bird-catohers.” 

It is certain that there is an intense degree of rivalry between 
the males in their singing. Bird-fanciers match their birds to 
see which wiU sing longest; and I was told by Mr.Tarrellthat 
■ first-rate bird will sometimes sing till he drops down almost 
dead, or according to Bechstein," quite dead from rupturing a 
vessel in the lungs. Whatever the cause may be, male birds, as 
I hear from Mr. Weir, often die suddenly during the season of 
song. That the habit of singing is sometimes quite independent 
of love is clear, for a sterile, hybrid canary-bird has been de- 
scribed *' as singing whilst viewing itself in a mirror, and then 
dashing at its own image; it likewise attacked with fury a 
female canary, when put into the same cage. The jealousy 
excited by the act of singing is constantly taken advantage of by 
bird-catchers; a male, in good song, is hidden and protected, 
iriulst a stuffed bird, surrounded by limed twigs, is expo^ to 
view. In this manner, as Mr. Weir informs me, a man has in the 
course of a single day caught fifty, and in one instance seventy, 
nude chaffinches. The power and inclination to sing differ so 
greatly with birds that although the price of an ordinary male 
chaffinch is only sixpence, Mr. Weir saw one bird for wliioh the 
bird-catcher asked three pounds; the test of a really good 
linger being that it will continue to sing whilst the cage is 
swung round the owner's head. 

That male birds should sing from emulation as well as for 
charming the female, is not at all incompatible ; and it might 
have boon expected t^t these two habits would have concurred, 
like those of display and pugnacity. Some authors, however, 

" ' Phllduphioil Tr»aj»ctlon«,’ •• ‘ N»tnrgM«h. dcr Stnb«iir»g«l,' 
177S. p. 36t. WhiU’i ‘NutnrU IMO, •. 352. 

Hirtory of Sdborae,’ 1825, vol. Up. » Mr. Bold, • Zoolofiot,’ 1843-t4, 
3M. ^ 659. 
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argue that the song of the male cannot serve to charm the female, 
because the females of some few species, such as of the canary, 
robin, lark, and bullfinch, especially when in a state of widow- 
hood, as Bwhstein remarks, pour forth fairly melodious strains. 
In some of these cases the habit of singing may be in part 
attributed to the females having been highly fed and confined," 
for this disturbs all the usual functions connected with the repro- 
duction of the species. Many instances have already been given 
of the partial transference of secondary masculine characters to 
the female, so that it is not at all surprising that the females of 
some species should possess the power of song. It has also been 
argued, that the song of the male caimot serve as a charm, be- 
cause the males of certain species, for instance of the robin, sing 
during the autumn." But nothing is more common than for 
animals to take pleasure in practising whatever instinct they 
follow at other times for some real good. How often do we see 
birds which fly easily, gliding and sailing through the air ob- 
viously for pleasure? The cat plays with the captured mouse, 
and the cormorant with the captured fish. The weaver-bird 
(Plocens), when confined in a cage, amuses itself by neatly 
weaving blades of grass between the wires of its cage. Birds 
which habitually fight during the breeding-season are generally 
ready to fight at all times; and the males of the capercailzie 
sometimes hold their Bahen or Uk$ at the usual place of as- 
semblage daring the autumn." Hence it is not at all surprising 
that male birds should continue singing for their own amuse- 
ment after the season for courtship is over. 

As shewn in a previous chapter, singing is to a certain extent 
an art, and is much improved by practice. Birds can be taught 
various tunes, and oven the unmelodious sparrow has learnt to 
sing like a linnet. They acquire the song of their foster 
parents," and sometimes that of their neighbours." All the 
common songsters belong to the Order of Insessores, and their 
v^l orgaim ^ much more complex than those of most other 
birds ; yet it is a singular tact that some of the Insessores, such 
ns ravens, crows, and magpies, possess the proper apparatus," 



" D. Barrington, ‘Phil. Tranuct.’ 
1778, p. 282. Bochitoin, ‘Stuben- 
Tdg.1,' 1840, s. 4. 
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thongh they neper sing, and do not naturally modulate their 
voices to any great extent. Hunter assei-te" that with the tme 
songsters the muscles of the laomx are stronger in the males 
than in the females ; but with this slight exception there is no 
difference in the vocal organs of the two sexes, although the 
males of most species sing so much better and more continuously 
than the females. 

It is remarkable that only small birds properly sing. The 
Australian genus Menura, however, must be excepted; for the 
Menura Albrrti, which is about the size of a half-grown turkey, 
not only mocks other birds, but “ its own whistle is exceedingly 
" beautiful and varied.” The males congregate and form “ oor- 
ToboiyiTig places,” where they sing, raising and spreading their 
tails like peacocks, and drooping their wings." It is also remark- 
able that birds which sing well are rarely decorated with brilliant 
colours or other ornaments. Of our British birds, excepting 
the bullfinch and goldfinch, the best songsters are plain-colourod. 
The kingfisher, bee-eater, roller, hoopoe, woodpeckers, &c., ntter 
harsh cries; and the brilliant birds of the tropics are hardly ever 
songsters." Eencd bright colours and the power of song seem 
to replace each other. We can perceive that if the plumage did 
not vary in brightness, or if bright colours wore dangerous to the 
species, other means would be employed to charm the females ; 
and mdody of voice offers one such means. 

In some birds the vocal organs differ greatly in the two sexes. 
In the Tetrao cupido (fig. 39) the male has two bare, orange- 
coloured sacks, one on each side of the nock; and these are 
largely inflated when the male, during the breeding-season, 
makes his curious hollow sound, audible at a great distance. 
Audubon proved that the sound was intimately connected with 
this apparatus (which reminds ns of the air-sacks on each side ot 
the mouth of certain male frogs), for he found that the sound was 
much diminished when one of the sacks of a tame bird was 
pricked, and when both were pricked it was altogether stopped. 
The female has “ a somewhat similar, though smaller naked space 
" of skin on the neck ; but this is not capable of inflation.” “ The 



“ Ai stated by Barringtoa in 
‘Philosoph. TriwMct.’ 1773, p. 362. 

" Ckmld, ‘ Handbook to the Birds 
of Anstralia,’ vol. t 180.3, pp. 308- 
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the ' Student,’ Auril 1870, p. 123. 

" See remarks to this effect in 
Gonld's ‘ Introduction to the TrocM- 
lide,’ 1861, p. 22. 

“ ‘TteS^rtsmanandNatnralist 



in Canada,’ by Major W. Ross King, 
1886, pp. 1«-146. Mr. T. W. 
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(Aprii, 1870, p. 116) an eiceilent 
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male of another kind of grouse {Tetrao uropfiatianvi), 'whilst 
courting the female, has his “ bare ;ellow oesophagus inflated to 
“ a prodigious size, fully half as large as the body ; ” and he 
then utters various grating, deep, hollow tones. With his neck- 




feathers erect, his wings lowered, and buzzing on the gonnd, 
and his long pointed tail spread out like a fan, he displays a 
variety of grotesque attitudes. The oesophagus of the female is 
not in any way remarkable." 

" Ricbsrdson, ‘ Fauna Bor. American: Birda,’ 1831, p. 359. Andubot 
bid. vol. Iv. p. 507. 
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It seems nov well made ont that the great throat ponch of 
the European male bustard (U<u tarda\ and of at least four 
other species, does not, as was formerly suppoi^, serve to hold 
water, but is connected with the utterance duriug the breeding- 




ins i*. TIm UBMIa-MtAacOrplulopunucnutiii mdt irom Bidim). 



season of a peculiar sound resembling “ oak.” ** A crow-liko 
bird inhabiting South America {Ctphulopleru$ omatui, fig. 40) is 
called the umbrella-bird, from its immense top knot, formed of 
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Soc' 18B.5, p 747 ; and Dr Uurie, 
In ‘Pno. ZooL Soc. 186« p. 471. 
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bare white quills snimotintcd by dark-blue pimncs, which it cau 
elevate into a great dome no leas than five inches in diameter, 
coveringthe whole head. This bird ha-s on its neck a long, thin, 
cylindrical fleshy appendage, which is thickly clothed with snakw 
like blue feathers. It probably serves in part as an ornament, 
but likewise as a resounding apparatus; for Mr. Bates found 
that it is connected " with an unusual development of the 
" trachea and vocal organs.” It is dilated when the bird utters its 
singularly deep, loud and long sustained fluty note. The head- 
crest and neck-appendage are rudimentary in the female." 

The vocal organs of various web-footed and wading birds are 
extraordinarily complex, and difibr to a certain extent in the two 
sexes. In some cases the trachea is convoluted, like a French 
horn, and is deeply embedded in the sternum. In the wild 
swan ( Cygnutferut) it is more deeply embedded in the adult male, 
than in the adult female or young male. In the male Merganser 
the enlarged portion of the trachea is furnished with an additional 
pair of muscles." In one of the ducks, however, namely Anat 
punctata, the bony enlargement is only a little more developed 
in the male than in the female." But the meaning of these 
differences in the trachea of the two sexes of the Anatidm is not 
understood; for the male is not always the more vociferous; 
thus with the common duck, the male hisses, whilst the female 
utters a loud quack." In both sexes of one of the cranes {Orttt 
Virgo) the trachea penetrates the sternum, but presents “ certain 
“ sexual modifications.” In the male of the black stork there is 
also a well-marked sexual difference in the length and curvature 
of the bronchi." Highly important structures have, therefore, in 
these cases been modified according to sex. 

It is often difficult to conjecture whether the many strange 
cries and notes uttered by male birds during the breeding- 
season, servo as a charm or merely as a call to the femala The 
soft cooing of the turtle-dove and of many pigeons, it may be 
presumed, pleases the femala When the female of the wild 
“ BsUa, ‘ The Netnnilut on the of eight, and yet this bird (Jerdon, 
Amasoiu,’ 1863, vol. U. p. 284; ‘BinU of Indie,’ vol. lU. p. 783) ii 
Weileoe, in ‘ Proc. Zool. Soc.’ 1850, mote; but Hr. Blyth infonne me 
1 . 208. A new epeciei, with a etill that the conrolntione are not con- 
larger neck-appendage (C. pendu- itantly present, to that perhaps 
Kger\ hu lately keen ditcorered, they are now tending towaidi 
abortion. 

" • Elementa of Comp. Anat.’ by 
R. Wagner, Eng. translat. 1845, p. 

giv« aboTe,"*KeU’t * HUt”’ rf 
Britiah Birds,’ 2nd edit. 1845, vul. 
its trachea couTolnled into a figure Ui. p. 183. 



ree ■ IDis, vol. i. p. 437. 

“ Bishop, in Todd’s ‘Cyclop, of 
knat. and Phys.’ roL ir. p. 149#. 

*• Prof, b’ewton, ‘Proc. Zotlog. 
«oc.’ 1871, p. 6.M. 

« The spoonbill (Platales) has 
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torkey ntten her call in the morning, the male answers by a note 
which differs from the gobbling noise made, when with erected 
feathers, mstling wings and distended wattles, he pnfis and 
stmts before her.** The *pd of the black-cock certainly servos 
as a call to the female, for it has been known to bring four or 
five females from a distance to a male nndor confinement; bnt 
as the black-cock eontinnos his tpA for hours during successive 
days, and in the case of the capercailzie "with an agony of 
'* passion,” we are led to suppose that the females which are 
present are thus charmed.** The voice of the common rook is 
known to alter during the breeding-season, and is therefore in 
some way sexual.** But what shall we say about the harsh 
screams of, for instance, some kinds of macaws; have these 
birds as bad taste for musical sounds as they apparently have 
for colour, judging by the inharmonious contrast of their bright 
yellow and blue plumage ? It is indeed possible that without 
any advantage Ix^g thus gained, the loud voices of many male 
birds may be the result of the inherited effects of the continued 
use of their vocal organs, when excited by the strong passions 
of love, jealous and rage; bnt to this point we shall recur 
when we treat of qnadmpe^ 



We have as yet spoken only of the voice, but the males of 
. various birds practise, during their courtship, what may be called 
instrumental music. Peacocks and Birds of Paradise rattle their 
quills together. Turkey-cocks scrape their wings against the 
ground, and some kinds of grouse thus produce a buzzing sound. 
Another North American grouse, the Telrao umbellut, when with 
his tail erect, his ruffs displayed, “ he shows off his toery to the 
” females, who lie hid in the neighbourhood,” drams by rapidly 
striking bis wings together above his back, according to klr. B. 
Hsymond, and not, as Audubon thought, by striking them 
against his sides. The sound thus produced is compattid by 
some to distant thunder, and by others to the quick roll of a 
drum. The female never drams, " but files directly to the place 
" where the male is thus engaged.” The male of the 
pheasant, in the Himalayas, " often makes a singular drumming 
" noise With his wings, not unlike the sound produced by shaking 
" a stiff piece of cloth." On the west coast of Africa the little 
black-weavers (Ploceus?) congregate in a small party on the 
bushes round a small open space, and sing and glide through 



> 1 - — ™ ™ ■..—..ai,’ Ac., 18S7, pp. 32, 81. 

Library: Birds,’ voL " Jcnucr, * Pbilaoph. Tran* 
-V 1824, p. 20. 
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the air with quivering wings, " which make a rapid whirring 
“ sound like a child’s rattle.” One bird after another thus performs 
for hours together, but onij during the oourting-season. At this 
season and at no other time, the males of certain night-jars (Capri- 
mulgus) make a strange booming noise with their wings. The 
various spedee of wood-peckers strike a sonorous branch with 
their beaks, with so rapid a vibrator; movement that " the head 
" appears to be in two places at once.” The sound thus pro- 
duct is audible at a considerable distance, but cannot be 
described ; and I feel sure that its source would never be con- 
jectured by any one hearing it for the first time. As tliis jarring 
sound is made chiefly during the breeding-season, it has been 
considered as a love-song ; but it is perhaps more strictly a 
love-calL The female, when driven from her nest, has b^n 
observed thus to call her mate, who answered in the same 
manner and soon appeared. Lastly, the male Hoopoe {Upupa 
epu]») combines voed and instrumental music ; for during the 
bree(^g-sesson this bird, as Mr. Swinhoe observed, flirst draws 
in air, and then taps the end of its beak perpendicularly down 
against a stone or the trunk of a tree, " when the breath being 
" forced down the tubular bill produces the correct sound.” If 
the beak is not thus struck against some object, the sound is 
quite different. Air is at the same time swallowed, and the 
oesophagus thus becomes much swollen; and this probably acts 
as a resonator, not only with the hoopoe, but with pigeons and 
other birds." 

In the foregoing cases sounds are made by the aid of structures 
already present and otherwise necessary ; but in the following 
cases certain feathers have been specially modified for the express 
purpose of producing sounds. The drumming, bleating, neigh- 
ing, or thundering noise (as expressed by different observers) 
made by the common snipe {Scolopax gallinago) must have sur- 
prised every one who has ever heard it This bird, during the 
pairing-season, flies to " perhaps a thousand feet in height,” and 



" For th« foregoing Acta mo, 
on BinU of Puadioo, Brehm, 
‘Thierloben,’ Bond iii. •. 325. On 
Groiuo, KirhordMn, ‘Fonna Bor. 
Amoric. : Birds,’ pp. 343 and 359 ; 
Major W. Rosa King, ‘ Tho Sports- 
man in Canada,’ 1866, p. 156; Mr. 
Hapmond, In Prof. Cox’s ‘Oool. 
SarroT of Indiana,' p. 227 ; Audn- 
bon, ‘American Ornithoiog. Bio- 
graph.’ Tol. L p. 216. On the 
Kalij-pheasant, Jerdon, ‘Birds of 
India,’ Toh iit p. 533. On the 



Weaven, ‘ Uringstone’s Expedition 
to the Zambesi,’ 1865, p. 425. On 
Woodpeckers, HacgilliTray, ‘Hut. 
of British Birds,’ vol. iii. 1840, pp. 
84, 88, 89, and 95. On the Hoopoe, 
Mr. Swinhoe, in ‘ Proc. Zoolog. Soc.' 
Jnne 28, 1863 and 1871, p. 348. 
On the Night-jar, Andnbon, Ibid, 
vol. U. p. 255, and ‘ American Natu- 
ralist,’ 1873, p. 672. The English 
Night-jar likewiM makes in the 
spring a curioos noue daring iu 
rapid flight. 
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after zig-zagging about for a time descends to the earth in a 
curved line, with ontspread tail and quivering pinions, and 
surprising velocity. The sound is emitted only during this 
rapid descent. No one was able to explain the cause, until 
M. Meves observed that on each side of the tail the outer feathers 
are peculiarly formed (fig. 41), having a stiff sabre-shaped shaft 




with the oblique barbs of unusual length, the outer webs being 
strongly bound together. He found that by blowing on these 
feathers, or by fastening them to a long thin stick and waving 
them rapidly through the air, be could reproduce the drumming 
noise made by the living bird. Both sexes are furnished with 
these feathers, but they are generally larger in the male thaii 
in the female, and emit a 
deeper note. In some 
species, as in & fimata 
(fig. 42), four feathers, 
and in S. javentis (fig. 43), 
no less timn eight on each 
side of the tail are greatly 
modified. Different tones 
ate emitted by the feathers Fig. 43 
of the different species 
when waved through the air; and the Scolopax Wiltonii of the 
United States makes a switching noise whilst descending rapidly 
to the earth." 




In the male of the CKamoepeUt unicolor (a large gallinaceous 
bird of America) the first primary wing-feather is arched towards 
the tip and is much more attenuated than in the female. In an 
allied bird, the Peadopr nif/ra, Mr. Salvin observed a male, which, 
whilst it flew downwards " with outstretched wings, gave forth 
• a kind of crashing rushing noise,” like the falling of a tree." 



“ 8t* M. Heves’ intemting •* Mr. Sslrln, la ‘Proc. ZooL 
piper in • Proc. Zool. Soc.’ 1858, p. Soe.' 1867, p. 160. I *m much ia- 
199. For thi hibiti of the enipe, dehted to thii dietinguiihed orni- 
M^lliTn.T, • Hiet. BritUh Birdi,' thologiit for eketchee of the feithem 
voL ir. p. 371. For the Americaii of the Chamepetee, and for other 
•aipe, Cipt. Blakiiton, • Ibi*,’ toL v, informatioa. 

1863, p. 131. 
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The male alone of one of the Indian bustards (Sypheotides 
awrilus) has its primary wing-feathers greatly acuminated; and 
the male of an aUiod species is known to make a humming noise 
whilst courting the femalo.“ In 
a widely different group of birds, 
namely Humming-birds, the males 
alone of certain kinds have cither 
the shafts of their primary wing- 
feathers broadly diluted, or the 
webs abruptly excised towards 
the extremity. The male, for in- 
stance, of iklusphorut platt/cercm, 
when adult, has the first primary 
wing-feather (fig. 44), thus excised. 
Whilst flying from flower to flower 
he makes “ a shrill, almost whist- 
ling noise but it did not appear to Mr. Salvin that the noise 
was intentionally made. 

Lastly, in several species of a sub-genus of Pipra or Manakin, 
the males, as described by Mr. Sclater,have their secondory wing- 
feathers modified in a still more remarkable manner. In the 
brilliantly-coloured P. deliciosa the first three secondaries are 
thick-stemmed and curved towards the body; in the fourth and 
fifth (fig. 45, a) the change is greater; and in the sixth and 
seventh (b, c) the shaft “ is thickened to an extraordinary degree, 
“ forming a solid homy lump.” The barbs also are greatly 
changed in shape, in comparison with the corresponding feathers 
(d, e, /) in the female. Even the bones of the wing, which 
support these singular feathers in the male, are said by Mr. 
Fraser to be much thickened. These little birds make an 
extraordinary noise, the first “ sharp note being not nnlike the 
" crack of a whip.”” 

The diversity of the sounds, both vocal and instrumental, 
made by the males of many birds during the breeding-season, 
and the diversity of the means for producing such sounds, 
are highly remarkable. We thus gain a high idea of their 
importance for sexual purposes, and are reminded of the con- 
clusion arrived at as to insects. It is not difficult to imagine 
the steps by which the notes of a bird, primarily used as a 
mere call or for some other purpose, might have been improved 




" Jerdon, ‘ Bird* of India,’ vol. 
iU. pp. 618, 621. 

*• Gould, ‘ Introduction to th« 
TrochilidE,’ 1861, p. 49. Salvin, 
‘Proc. Zoolog. Soc.’ 1867, p. 160. 



*’ Sclater, in ‘ Proc. Zool. See.’ 
1860, p. 90, and in ‘ Ibla,’ vol. iv. 
1862, p. 175. Also Salvin, in 
‘Ibia,’ 1860, p. 37. 
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Into a melodions love aong. In the case of the modified 
frathers, by which the drumming, whistling, or roaring noises 
nre produced, we know that some birds during their courtship 
flutter, shake, or rattle their unmodified feathers together ; and 





(1 





ad d, finh secondary 
ad «, ststb •eooDdtfj, nppar voriMift. e •ad/, MTcath noocMlAnr* lower eoifto*. 



if the females were led to select the best performers, the males 
which possessed the strongest or thickest, or most attenuated 
feathers, situated on any part of the body, would be the 
most successful; and thus by slow degrees the feathms might be 
modified to almost any extent. The females, of course, would 
not notice each slight successive alteration in shape, but only 



© The Complete Work of Charles Darwin Online 



The Descent of Ma 



Part IL 



3R0 



ihe soandB thns produced. It is a curious iiu:t that in tbo same 
class of animals, sounds so different as the drumming of the 
snipe’s tail, the tapping of the woodpecker’s beak, the harsh 
trumpet-like cry of certain water-fowl, the cooing of the turtle- 
dove, and the song of the nightingale, should all be pleasing to 
the females of the several species. But we must not judge of the 
tastes of distinct species by a uniform standard; nor must we 
judge by the standard of man’s taste. Even with man, we 
should remember what discordant noises, the beating of tom- 
toms and the shrill notes of reeds, please the ears of savages. 
Sir S. Baker remarks," that “ as the stomach of the Arab prefers 
“ the raw meat and reeking liver taken hot from the animal, so 
“ docs his ear prefer his equally coarse and discordant music to 
" all other.” 

Lowe-Antia and Daneet. — ’The curious love gestures of some 
birds have already been incidentally noticed ; so that little need 
here be added. In Northern America, large numbers of a grouse, 
the Tetrao phamaneUii$, meet every morning during the breeding- 
season on a selected level spot, and here they run round and 
round in a circle of about fifteen or twenty feet in diameter, sc 
that the ground is worn quite hare, like a fairy-ring. In these 
Partridge-dances, as they are called by the hunters, the birds 
assume the strangest attitudes, and run round, some to the left 
and some to the right Audubon describes the males of a heron 
(Ardea herodiat) as walking about on their long legs with great 
^gnity before the females, bidding defiance to their rivals. With 
one of the disgusting carrion-vultures {Uatharta jota) the same 
naturalist states that “the gesticulations and parade of the 
“ males at the beginning of the love-season are extremely 
“ ludicrous.” Certain birds perform their love antics on the wing, 
as we have seen with the black African weaver, instead of on the 
ground. During the spring our little white-throat {Sylvia 
cintna) often rises a few feet or yards in the air above some 
bush, and “ flutters with a fitful and fantastic motion, singing all 
“ the while, and then drops to its perch.” The great English 
bustard throws himself into indescribably odd attitudes whilst 
courting the female, as has been figured Wolf. An allied 
Indian bustard (0<u ienyufeniu) at such times "rises perpen- 
" dicularly into the air with a hurried flapping of his wings, 
“ raising bis crest and puffing out the feathers of his neck and 
" breast, and then drops to the ground he repeats this 
manoeuvre several times, at the same time humming in a 
peculiar tone. Such females as happen to be near “ obey this 
“ ‘ Th. Nile Tributariw of AbyeeinU,’ 1867, p. 203. 
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“ saltatory snmraons ” and when they approach ho trails his 
wings and spreads his tail like a tnrkey-oock.“ 

But the most curious case is afforded by three allied genera of 
Australian birds, the famous Bower-bi^, — no doubt the co- 
descendants of some ancient species which first acquired the 
strange instinct of constructing bowers for performing their 
love-antics. The bowers (fig. 46), which, as wo shall hereafter 
see, are decorated with feathers, shells, hones, and leaves, are 
built on the ground for the sole purpose of courtship, for their 
nests are formed in trees. Both sexes assist in the erection of 
the bowers, but the male is the principal workman. So strong 
is this instinct that it is practis^ under confinement, and Mr. 
Strange has described*" the habits of some Satin Bower-birds 
which he kept in an aviary in New South Wales. " At times 
" the male will chase the female all over the aviary, then go to 
" the bower, pick up a gay feather or a largo leaf, utter a curious 
" kind of note, sot all his feathers erect, run round the bower and 
" become so excited that his eyes appear ready to start from his 
" head ; he continues opening first one wing then the other, 
“ uttering a low, whistling note, and, like the domestic cock, 
“ seems to be picking up something fiom the ground until at 
'• last the female goes gently towards him." Captain Stokes has 
described the habits and " play-houses ” of another species, the 
Great Bowei>bird, which was seen " amusing itself by flying 
" backwards and forwards, taking a shell alternately from each 
" side, and carrying it through the archway in its month." 
These curious structures, formed solely os halls of assemblage, 
where both sexes amuse themselves and pay their court, must 
cost the birds much labour. The bower, for instance, of the 
Fawn-breasted species, is nearly four feet in length, eighteen 
inches in height, and is raised on a thick platform of sticks. 



Daeoration . — I will first discuss the cases in which the males 
are ornamented either exclusively or in' a much higher degree 
than the females, and in a succeeding chapter those in which 
both sexes are equally ornamented, and finally the rare cases in 
which the female is somewhat more brightly-coloured than the 



•• For ntrao pJuuiaiullut, ho 
Richordooa, ' Fanna, Bor. Amorira,’ 
p. 361, and for further particalari 
CapL Blakiiton, * Ibia,’ 1863, p. 125. 
For the Cathartei and Ardea, Au- 
dubon, * Ornith. Biography,' vol. it 
p. 51, and roL Hi. p. 89. On the 
white-throat, HacgilUvray, ‘Hiat. 
Britieh Birda,' vol U. p. 854. On 



the Indian Buitard, Jerdon, ‘ Birda 
of India,' rol. iit p. 618. 

•* Gould, ‘ Handbook to the Birda 
of Auatralia,' vol. 1 . pp. 444, 449, 
455. The bower of the Satin 
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rnale^ . ^ 'nrith the artificial ornaments used by savage and 
civilised men, so with the natural ornaments of birds, the head 
IS the chief seat of decoration." The ornaments, as mentioned 



Sm remarks to this effect, 
‘ Feeling of Beauty am' 
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at the commencement of thia chapter, are wonderfully diver- 
sified. The pltimes on the front or bock of the head consist ol 
variously-shaped feathers, sometimes capable of erection or 
expansion, by which their beautiful colours are fully displayed, 
lillegant ear-tufts (see fig. 89, ante) are occasionally present 
The head is sometimes covered with velvety down, as with the 
pheasant ; or is naked and vividly coloured. The throat, also, is 
sometimes ornamented with a beard, wattles, or caruncles. Such 
appendages are generally brightly-coloured, and no doubt serve 
as ornaments, though not always ornamental in our eyes; for 
whilst the male is in the act of courting the female, they often 
swell and assume vivid tints, as in the male turkey. At such 
times the fleshy appendages about the head of the male Tragopan 
pheasant (.Ceriomit Temminekii) swell into a largo lappet on the 
throat and into two horns, one on each side of the splendid 
top-knot ; and these are then oolonred of the most intense blue 
wUch I have ever beheld.** The African hombill {Bucorax 
aiymnictu) inflates the scarlet bladdei^liko wattle on its neck, 
and with its wings drooping and tail expanded “ makes quite a 
“ grand appearance.”** Even the iris of the eye is sometimes 
more brightly-coloured in the male than in the female ; and thia 
is frequently the case with the beak, for instance, in our common 
blackbird. In Bwxto* corrugatia, the whole beak and immense 
casque are coloured more conspicuously in the male than in the 
female; and “the oblique grooves upon the sides of the lower 
" mandible are peculiar to the male sex."** 

The head, again, often supports fleshy appendages, filaments, 
and solid protuberances. These, if not^ common to toth sexes, 
ate always confined to the males. The solid protuberances have 
been described in detail by Dr. W. Marshall,** who shews that 
they are formed either of cancellated bone costed with skin, or 
of dermal and other tissnee. With mammals true horns are 
always supported on the frontal bones, but with birds various 
bones have been modified for this purpose ; and in species of the 
same group the protuberances may have cores of bone, or be 
quite destitute of them, with intermediate gradations connecting 
these two extremes. Hence, as Dr. Marshall justly remarks, 
variations of the most different kinds have served for the 
development through sexual selection of these ornamental 
appendages. Elongated feathers or plumes spring from almost 

•* Sm Dr. Mnrio’f sceonat wita •• ‘ Land and Water,’ 1868, p. 
eolnnred fignrei In * l*roc. Zoolog. 217. 

Soc. 1872, p. 730. •* ‘ Ueberdle ScMdelh8ckar,’ fcc, 

*• Mr. Monteiro, ‘Ibia,’ voL ir. < Niederlandiichen Archiv ftlr Zoo- 
1862, f. 332. login,’ B. L Heft. 2, 1872. 
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ever; part of the body. The feathers on the throat and breast 
are sometimes developed into beautiful ruffs and collars. The 
tail-feathers are frequently increased in length ; as we see in the 
tail-coverte of the peacock, and in the tail itself of the Argus 
pheasant. With the peacock even the bones of the tail have 
been modified to support the heavy tail-coverts.** The body of 
the Argus is not larger than tliat of a fowl ; yet the length ^m 
the end of the beak to the extremity of the tail is no less than 
five feet three inches,*' and that of the boantifully ooellated 
secondary wing-feathers nearly three feet. In a small African 
night-jar {CoKmetornit vexiUariut) one of the primary wing- 
feathers, during the breedi^-season, attains a Icn^b of twenty- 
six inches, whilst the bird itself is only ten inches in length. In 
another closely-allied genus of night-jars, the shafts of the elon- 
gated wing-feathers are naked, except at the extremity, where 
there is a disc.** Again, in another genus of night-jars, the 
tail-feathers are even stUl more prodigiously developed. In 
general the feathers of the tail are more often elongated than 
those of the wings, as any great elongation of the latter impedes 
flight. We thus see that in closely-allied birds ornaments of 
the same kind have been gained by the males through the 
development of widely different feathers. 

It is a carious fact that the feathers of species belonging to 
very distinct gronps have been modified in almost exactly the 
same peculiar manner. Thus the wing-feathers in one of the 
above-mentioned nightjars are bare along the shaft, and ter- 
minate in a disc ; or are, as they are sometimes called, spoon or 
racket-shaped. Feathers of t^ kind occur in the tail of a 
motmot (t'umomoto suptrciliarit), ot a king-fisher, finch, hum- 
ming-bird, parrot, several Indian drongos (Dicrums and Edolins, 
in one of which the disc stands vertically), and in the tail of 
curtain birds of paradise. In these latter bi^, similar feathers, 
beautifully ocellated, ornament the head, as is likewise the case 
with some gallinaceous birda In an Indian bustard (^Sypheotidm 
auritut) the feathers forming the ear-tufts, which are about four 
inches in length, also terminate in discs.** It is a most singular 
fact that the motmots, as Mr. Salvin has clearly shewn,” give to 
their tail feathers the racket-shape by biting off the barbs, 
and, farther, that this continued mutUation has produced a 
certain amount of inherited effect 

•• Dr. W. Mvnbsll, ‘ Olsrden Veg- 1864, p. U4. Urlngst jn«, ‘ Expedi- 
elichwiuiz,’ ibid. B. 1. Heft 2, 1872. tion to the Zambezi,’ 1885, p. 68. 

*' Jardine’f ‘ Natnraliet Library : ** Jerdoo, ‘ Birda of India,’ vol. 

BinU,’ vol. xiv. p. 166. ili. p. 620. 

•“ Sclator, in the ‘Ibia,’ vol. vt '• ‘ Proc. Zoolog. Soo.’ 1873, p. 428. 
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disapp^r, loaTing the shafts boro from end to end ; and these in 
the tail of the Paraditea apoda attain a length of thirty-four 
inches:" in P. Papuana (fig. 47) they are much shorter and 
thin. Smaller feathers when thus denuded appear like bristles, 
as on the breast of the turkey-cock. As any fleeting fashion in 
dress comes to be admired by man, so with birds a change of 
almost any kind in the structure or colouring of the feathers in 
the male appears to have been admired by the female. The 
&ct of the feathers in widely distinct groups, having been 
modified in an analogous manner, no doubt depends primarily 
on all the feathers having nearly the same structure and manner 
of development, and consetjuently tending to vary in the same 
manner. Wo often see a tendency to analogous variability in 
’to distinct 



species. Thus top-knots have appeared in si 
an extinct variety of the turkey, the top-knol 
quills surmounted with plumes of down, so that they somewhat 
resembled the racket-shaped feathers above described. In 
certain breeds of the pigeon and fowl the feathers are plumose, 
with some tendency in the shafts to be naked. In the Sebas- 
topol goose the scapular feathers are greatly elongated, curled, 
or oven spirally twisted, with the margins plumose.''* 

In reg^ to colour hardly anything need here be said, for 
every one knows how splendid are the tints of many birds, and 
bow harmoniously they are combined. The colours are often 
metallic and iridescent. Circular spots are sometimes sur- 



rounded b; 



ifiTerence between the sexes of many birds. The common 
eacock offers a striking instance. Female birds of paradise 
re obscurely coloured and destitute of all ornaments, whilst the 
lales are probably the most highly decorated of all birds, and 
1 so many different ways, that they must be seen to be appre- 
iated. The elongated and golden-orange plumes which spring 
torn beneath the win^ of the Paraduea apoda, when vertically 
rected and made to vibrate, are described as forming a sort of 
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most beautiful species the head is bald, “ and of a rich cobalt 
“ blue, crossed by soTcral lines of black velvety feathers.’”* 




in ‘Annnli nnd Ma|;. of Nat ‘ Malar Archipelago.’ 

rol. ziii. 1854, p. 157 : see also Mr. ’* Wallace. ‘The Malaj^ Archi- 
Wallace’s much fuller account in pelago,’ vol. U. 1869, p. 405. 
vol. IX. 1857, p. 412, and in his 
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Male hmmning-birds (figs. 48 and 49) almost vie with birds of 
paradise in their beauty, as every one will admit who has seen 
Mr. Gonld’s splendid volumes, or his rich collection. It is very 
remarkable in how many difierent ways those birds are oma- 
mentod. Almost every part of their plumage has been taken 
advantage of, and mo^fied; and the modifications have been 
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carried, as Ur. Gonld shewed me, to a wonderfol extreme in 
some species belongmg to nearly every enb-group. Snch cases 
are cnriously like those which we see in our fancy breeds 
reared by man for the sake of ornament: certain indiridnsla 
originally varied in one character, and other individoals of the 
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game species in other characters ; and these hare been seized on 
by man and mnch auf^cntcd— as shewn by the tail of the fan- 
tail-pigeon, the hood of the jacobin, the beak and wattle of the 
carrier, and so forth. The sole difference between these cases is 
that in the one, the result is due to man's selection, whilst in 
the other, as with humming-birds, birds of paradise, &c., it is 
due to the selection by the females of the more beautiful males. 

I will mention only one other bird, remarkable from the ex- 
treme contrast in colour between the sexes, namely the fmons 
bell-bird (Chatmorhynchtu niveiu) of 8. America, the note of 
which can bo distinguished at the distance of nearly three miles, 
and astonishes every one when first hearing it The male is 
pure white, whilst the female is dusky-green ; and white is a 
very rare colour in terrestrial species of moderate size and in- 
offensive habits. The male, also, as described by Waterton, 
has a spiral tube, nearly three inches in length, which rises from 
the base of the beak. It is jet-black, dotted over with minute 
downy feathers. This tube can be inflated with air, through a 
eommunication with the palate; and when not in&ted hangs 
down on one side. The genus consists of four species, the males 
of which are very distinct, whilst the females, as described by 
Mr. Sclater in a very interesting paper, closely resemble eoch 
other, thus offering an excellent instance of the common rule 
that within the same group the males differ much more from 
each other than do the females. In a second species (C7. nudi- 
toUu) the male is likewise snow-white, with the exception of a 
large space of naked skin on the throat and round the eyes, 
which during the breeding-season is of a fine green colour. In 
a third species (0. tricarunetdahu) the head and neck alone of 
the male are white, the rest of the body being chesnut-brown, 
and the male of this species is provided with three filamentous 
projections half as long as the body— one rising from the base 
of the beak, and the two others from the comers of the mouth.” 
The coloured plumage and certain other ornaments of the 
adult males are either retained for hfe, or are periodically re- 
newed during the summer and breeding-season. At this same 
season the beak and naked skin about the head frequently 
change colour, as with some herons, ibises, gulls, one of the 
bell-birds just noticed, && In the white ibis, the cheeks, the 
inflatable skin of the throat, and the basal portion of the beak 
then become crimson.” In one of the rails, Qallicrex critlatut, a 
•• Mr. ScUt«r, ‘ Int«llectu»l Ob- piste, in the ‘ IbU,’ 1865, p. 90. 
eerrer,' Jen. 1867. ‘Wsterton’e ” ‘Land and Water,’ 1867, ii. 
Wanderings,’ p. IIA See also Mr. 394. 

Salrin’a interesting paper, with a 
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large red caruncle is dereloped during this period on the hood 
of the male. So it is with a thin homy crest on the beak of 
one of the pelicans, P. erythrorhynchus ; for after the breeding- 
season, these homy crests are shed, like horns from the heads 
of stags, and the shore of an island in a lake in NeTada was 
found covered with these curious exuvia).'" 

Changes of colour in the plumage according to the season 
depend, firstly on a double annual moult, secondly on an actual 
change of colour in the feathers themselves, and thirdly on their 
dull-coloured murgina being periodically shed, or on these three 
processes more or less combined. The shedding of the de- 
ciduary margins may bo compared with the shedding of their 
down by very young birds ; for the down in most cases arises 
from the summits of the first true feathers.'* 

With respect to the birds which annually undergo a double 
moult, there are, firstly, some kinds, for instance snipes, swallow- 
plovers (Glareolte), and curlews, in which the two sexes resemble 
each other, and do not change colour at any season. I do not 
know whether the winter plumage is thicker and warmer than 
the summer plumage, but warmth seems the most probable end 
attained of a double moult, where there is no change of colour. 
Secondly, there are birds, for instance, certain species of Tetanus 
and other Orallatores, the sexes of which resemble each other, 
but in which the summer and winter plumage dififer slightly in 
colour. The difference, however, in these cases is so small that 
it can hardly bo an advantage to them ; and it may, perhaps, 
bo attributed to the direct action of the different conditions to 
which the birds are exposed during the two seasons. Thirdly, 
there are many other birds the sexes of which are alike, but 
which are widely different in their summer and winter plumage. 
Fourthly, there are birds, the sexes of which differ from each 
other in colour; but the females, though moulting twice, retain 
the same colours throughout the year, whilst the males undergo a 
change of colour, sometimes a greet one, as with certain bustards. 
Fifthly and lastly, there are birds the sexes of which differ from 
each other in both their summer and winter plumage ; but the 
male undergoes a greater amount of change at each recurrent 
season than the female— of which the ruff (^Macluta pugtua) 
offers a good instance. 

With respect to the cause or puiT)ose of the differences in 
colour between the summer and winter plumage, this may in 
some instances, as with the ptarmigan,™ serve during both 

” Mr. D. 0. Elliot, in ‘Proc. editod by P L. ScUter. R»y Soc. 
Zool. Soc.’ 1869, p. 589. 1867, p 14. 

" Nitisch’* ‘ Ptcrylography,’ ” Tlio brown mottled enmmei 
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seasons as a protecUon. When the difference between the two 
pltunages is sUght, it may perhaps be attributed, as already 
remarked, to the direct action of the conditions of life. But 
with many birds there can hardly be a doubt that the summer 
plumage is ornamental, even •nhea both sexes are alike. Wo 
may conclude that this is the case with many herons, egrets, 
&c., for they acquire their beautiful plumes only during the 
breeding-season. Moreover, such plumes, top-knots, &c., though 
possessed by both sexes, are occasionally a little more developed 
in the male than in the female ; and they resemble the plumes 
and ornaments possessed by the males alone of other bi^s. It 
is also known that confinement, by affecting the reproductive 
system of male birds, frequently chocks the development of their 
secondary sexual characters, W has no immediate influence 
on any other characters ; and I am informed by Mr. Bartlett 
that eight or nine specimens of the Knot (Tringa canutus) re- 
tained their unadorned winter plumage in the Zoological Gardens 
throughout the year, from which fact wo may infer that the 
sununer plumage though common to both sexes partakes of the 
nature of the exclusively masculine plumage of many other 
birds." 

From the forcing fwits, more especially firom neither sex of 
certain birds changing colour during either annual moult, or 
changing so slightly that the change can hardly be of any service 
to them, and from the females of other species moulting twice 
yet retaining the same colours throughout the year, we may 
conclude that the habit of annually moulting twice has not 
been acquired in order that the male should assume an orna- 
mental character daring the breeding-season; but that the 
double moult, having been originally acquired for some distinct 
purpose, has subsequently been taken advantage of in certain 
cases for gaining a nuptial plumage. 

It appe^ at first sight a surprising circumstance that some 
dosely-ollied species should r^iularly undergo a doable annual 



planuge of the ptarmigen U of u 
msoh importance to it, aa a pro- 
tection, aa the white winter plu- 
mage; for in Scandinavia, during 
the ipring, when the anow haa 

anffer greatly from birda of prey, 
before it haa acquired ita aummer 
dreaa : ue Wilhelm von Wright, in 
Lloyd, ‘Oame Birda of Sweden,’ 
1867, p. 123. 

*• In regard to the prenona 
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monlt, and otheia only a single one. The ptarmigan, for 
instance, moults twice or even thrice in the year, and the black- 
cock only once : some of the splendidly coloured honey-suckers 
(Nectariniffi) of India and some sub-genera of obscurely coloured 
pipits (Anthus) have a double, whilst others hare only a single 
annual moult." But the gradations in the manner of moulting, 
which are known to occur with Tarious birds, shew us bow 
species, or whole groups, might hare originally acquired their 
double annual moult, or haring once gained the habit, have 
again lost it. With certain bustards and plovers the vernal 
monlt is far from complete, some feathers being renewed, and 
some changed in colour. There is also reason to believe that 
with certain bustards and rail-like birds, which properly under- 
go a double monlt, some of the older males retain their 
nuptial plumage throughout the year. A few highly modified 
feathers may merely be added during the spring to the plumage, 
as occurs with the disc-formed tail-feathers of certain drongos 
(^Bhringa) in India, and with the elongated feathers on the 
back, nedc, and crest of certain herons. By such steps as these, 
the vernal moult might be rendered more and more complete, 
until a perfect double moult was acquired. Some of the birds 
of paradise retain their nuptial feathers throughout the year, 
and thus have only a single moult; others cast them directly 
after the breeding-season, and thus have a double moult; and 
others again cast them at this season during the first year, but 
not afterwards; so that those latter species are intermediate in 
their manner of moulting. There is also a great difference with 
many birds in the length of time during which the two annual 
plumages are retained ; so that the one might come to be re- 
tained for the whole year, and the other completely lost Thus 
in the spring Machetes pugnax retains his ruff for barely two 
months. In Natal the male widow-bird {Chera progne) acquires 
bis fine plumage and long tail-feathers in December or January, 
and loses them in March; so that they are retained only for 
about three months. Most species, which undergo a double 
moult, keep their ornamental fiuithers for about six months. 
The male, however, of the wild OaUus bankiva retains his neck- 
hackles for nine or ten months ; and when these are cast off, the 
underlying black feathers on the neck are fully exposed to view. 
But with the domesticated descendant of this species, the neck- 
hackles of the male are immediately replaced by new ones ; so 
•' Ob the monUiae of tbs pUr- 359, 365, 369. On tha moulting of 
migin, ■» Gonld’a ‘Birda of Great Anthna, tea Bljth, in ‘Ibia,’ 1867, 
BriUin.’ On tha honay-anckaia, p. 32. 

Jordon, ‘ Birds of Icdia,’ vol. L pp. 
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exhibits its bright colours only 'when the winter is past, whilst 
our goldfinch, which exactly represents this bird in habits, and 
our siskin, which represents it still more closely in structure, 
undergo no such annual chan^. But a difierence of this kind 
in the plumage of allied species is not surprising, for with the 
common linnet, which belongs to the same family, the crimson 
forehead and toeast are displayed only during the summer in 
England, whilst in Madeira these colours are retained through- 
out the year.** 

Display by Male Sirds of their Plumage . — Ornaments of all 
kinds, whether permanently or temporarily gained, are sedulously 
displayed by the males, and apparently serve to excite, attract, 
or fascinate the females. But the males will sometimes display 
their ornaments, when not in the presence of the females, as 
occasionally occurs with grouse at their balz-places, and as may 
bo noticed with the peacock; this latter bird, however, evidently 
wishes for a spectator of some kind, and, as I have often seen, 
will shew off his finery before poultry, or even pigs.** All natu- 
ralists who have closely attended to the habits of birds, whether 
in a state of nature or under confinement, are unanimously of 
opinion that the males take delight in displaying their beauty. 
Audubon frequently speaks of the male as endeavouring in 
various ways to charm the female. Mr. Gould, after describing 
some peculiarities in a male humming-bird, says he has no doubt 
that it has the power of displaying them to the greatest advantage 
before the female. Dr. Jerdon “ insists that the beautiful plum- 
age of the male serves “ to fascinate and attract the female.” 
Mr. Bartlett, at the Zoological Gardens, expressed himself to me 
in the strongest terms to the same effect 

It must ^ a grand sight in the forests of India “ to come 
" suddenly on twenty or thirty pea-fowl, the males displaying 
" their gorgeous trains, and strutting about in all the pomp ot 
‘ pride before the gratified females.” The wild turkey-cock 
erects his glittering plumage, expands his finely-zoned ti^ and 
barred wing-feathers, and altogether, with his crimson and 
blue wattles, mokes a superb, though to our eyes, grotesque 

** On the pelican, eee Scletcr, in 1863, p. 230. 

* Proc. Zool. Soc.’ 1868, p. 265. ** See alw ‘ Ornamental Ponltry,’ 

On the American finchea, see An- by Rev. E. S. Diion, 1848, p. 8. 
dnbon, ‘Omith. Biography,’ vol. i. •• ‘ Birds of India,’ introduct. vol. 
pp. 174, 221, and Jerdon, ‘Birds of i. p. xxir.; on the peacock, voL iii. 
India,’ vol. iL p. 383. On the p. 507. ^e Gould’s * IntrodncUoa 
FHngitta cannabina of Madeira, Mr. to the Trochilidse,’ 1861, pp. 15 and 
E. Vernon Marcourt, ‘Ibis,’ vol. r.. 111. 
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appearanco. Similar facts have already been given with respect 
to gronse of various kinds. Turning to another Order. The 
male Hupiodta erocea (fig. 60) is one of the most beautiful birds 
in the world, being of a splendid orange, with some of the 
feathers curiously truncated and plumose. The female is brown- 
ish-green, shaded with red, and has a much smaller crest Sir 
R Schomburgk has described their courtship; he found one 



Fii. so. nupiooU cnoaa, malt (T. W. Wood). 

of their meeting-places where ten males and two females were 
present The space was from four to five feet in diameter, and 
appeared to have been cleared of every blade of grass and 
smoothed as if by human hands. A male " was capering, to the 
" apparent delight of several others. Now spreading its wings, 
" throwing up its head, or opening its tail like a fan ; now 
" strutting about with a hopping gait until tired, when it 
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" gabbled some kind of note, and was relieved by another. Thus 
“ three of them successively took the field, and then, with self- 
“ approbation, withdrew to rest.” The Indians, in order to 
obtain their ^ins, wait at one of the meeting-places till the 
birds are eagerly engaged in dancing, and then are able to kill 
with their poisoned arrows four or five males, one after the 
other.” With birds of paradise a dozen or more full-plumaged 
males congregate in a tree to hold a dancing-party, as it is 
called by the natives : and here they fly alxiut, raise their wings, 
elevate their exquisite plumes, and make ttem vibrate, and 
the whole tree seems, as Mr. Wallace remarks, to be filled with 
waving plumes. When thus engaged, they bec^e so absorbed 
that a skilful archer may shoot nearly the whole party. These 
birds, when kept in confinement in the Malay Archipelago, are 
said to take much care in keeping their feathers clean ; often 
spreading them out, examining them, and removing every speck 
of dirt. One observer, who kept seve^ pairs alive, did not doubt 
that the display of the male was intend^ to please the female.” 
The Gold and Amherst pheasants during their courtship not 
only expand and raise their splendid Mis, but twist them, as I 
have myself seen, obliquely towards the female on whichever side 
she may be standing, obviously in order that a large surface may 
be displayed before her.” They likewise turn their beautiful 
tails and tail-coverts a little towards the same sida Mr. Bartlett 
has observed a male Polyplectron (fig. 61) in the act of court- 
ship, and has shewn me a specimen stuffed in the attitude 
then assumed. The tail and wing-feathers of this bird are 
ornamented with beautiful ocelli, like those on the peacock’s 
train. Now when the peacock displays himself, he expands and 
erects his tail transversely to his b^y, for he stands in front 
of the female, and has to shew off, at the same time, his rich 
blue throat and breast. But the breast of tlie Polyplectron is 
obscurely coloured, and the ocelli are not confined to the tail- 
feathers. Consequently the Polyplectron does not stand in front 
of the female; but he erects and expwds his tail-feathers a little 
obliquely, lowering the expanded wing on the same side, and 
raising that on the opposite side. In this attitude the ocelli 
over the whole body are exposed at the same time before the 
•' ‘ Jonmal of R. Goograph. Soc.’ •• Mr. T. W. Wood has givea 
vol. X. 1840, p. 236. (‘ Tho Student,’ April 1870, p. 1 15) 

” ‘ Annals and Mag. of Nat. Hut.’ a fall account of thU manner of 
vol. xiii. 1854, p. 157 ; also Wallace, dUplav, by tho Gold pheasant and 
ibid. vol. XX. 1857, p. 412, and ‘The by the Japenete pheasant, PK 
Malay Archipelago,’ vol. U. 1869, p. verriootor ; and be calls It the lateral 
252. Also Dr. Bennett, as quoted or one-sided dUplay. 
by Brehm, ‘ Thierleben,’ B. iU. a. 326. 
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eyes of the admiring female in one grand bespangled expanse. 
To whichever side she may turn, the expanded wings and the 
ohliqnely-held tail are tum^ towards her. The male Tragopan 
pheasant acts in nearly the same manner, for he raises the 
feathers of the body, though not the wing itself, on the side 




PoljplKtron chinquia, male (T. W. Wood). 
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\rhich is opposite to the female, and 'which wonld otherwise be 
concealed, so that nearly all the beautifully spotted feathers are 
exhibited at the same time. 

The Argus pheasant affords a much more remarkable case. The 
immensely developed secondary wing-feathers are confined to the 
male ; and each is ornamented with a row of from twenty to 
twenty-three ocelli, above an inch in diameter. These feathers 
are also elegantly marked with oblique stripes and rows of spots 
of a dark colour, like those on the s k in of a tiger and leopard 
combined. These beautiful ornaments are hidden until the male 
shews himself off before the female. He then erects his tail, and 
expands his wing-feathors into a groat, almost upright, circular 
fan or shield, which is carried in front of the body. The neck 
and head are held on one side, so that they are concealed by the 
fan; but the bird in order to see the female, before whom he is 
displaying himself, sometimes pushes his head between two of 
the long wing-feathers (as Mr. Bartlett has seen), and then pre- 
sents a grote^ue appearance. This must be a frequent habit 
with the bird in a state of nature, for Mr. Bartlett and his son on 
examining some perfect skins sent from the East, found a place 
between two of the feathers, which was much frayed, as if the 
head had here frequently been pushed through. Mr. Wood 
thinks that the mole can also peep at the female on one side, 
beyond the margin of the fan. 

The ocelli on the wing-feathers are wonderful objects; for they 
are so shaded that, as the Duke of Argyll remarks," they stand 
out like bolls lying loosely ■within sockets. When I looked at 
the specimen in the British Museum, which is mounted with the 
■wings expanded and trailing do'wnwards, I was however greatly 
disappointed, for the ocelli appeared flat, or even concave. But 
Mr. Gould soon made the case clear to mo, for ho held the 
feathers erect, in the position in which they would naturally be 
displayed, and now, from the light shining on them from above, 
each ocellus at once resembled the ornament called a ball and 
socket. These feathers hare been shewn to several artists, and 
all have expressed their admiration at the perfect shading. It 
may well asked, could such artistically shaded ornaments 
have been formed by moans of sexual selection ? But it will be 
convenient to defer giving an answer to this question, imtil wo 
treat in the next chapter of the principle of gro^tion. 

The foregoing remarks relate to the secondary wing-feathers, 
but the primary wing-feathers, which in most gallinaceous birds 
are uniformly coloured, are in the Argus pheasant equally 
wonderful. They are of a soft brown tint with numercus dark 
« ‘ The Rrijn of law,’ 1887 ^ 203. 
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spots, each of which consists of two or three black dots with a 
BDironnding dark zone. But the chief ornament is a space 
parallel to the dark-blue shaft, which in outline forms a perfect 
second feather lying within the true feather. This inner part is 
coloured of a lighter chesnut. and is thickly dotted with minute 
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white points. I hsTe shewn this feather to seVersl persons, and 
msny have admired it even more than the ball and socket 
feathers, and bare declared that it was more like a work of art 
tlian of nature. Now these feathers are quite bidden on all 
ordinary occasiaas, but are fully displayed, together with the 
long secondary featherE, when they are all expanded together so 
as to form the great fan or shield. 

The case of the male Argus pheasant is eminently interesting, 
because it affords good evidence that the most refined beauty may 
serve as a sexual charm, and for no other purpose. We must con- 
clude that this is the case, as the secondary and primary wing- 
feathers are not at all displayed, and the ball and socket orna- 
ments are not exhibited in full perfection, until the male assumes 
the attitude of courtship. The Argus pheasant does not possess 
brilliant colours, so that his success in love appears to depend on 
the great size of his plumes, and on the elaboration of the most 
elegant patterns. MAny will declare that it is utterly incredible 
that a female bird should be able to appreciate fine shading and 
exquisite patterns. It is undoubtedly a marvellous fact that she 
should possess this almost human degree of taste. He who 
thinks that he can safely gauge the discrimination and taste of 
the lower animals may deny that the female Argus pheasant can 
appreciate such refined beauty ; but he will then be compelled 
to admit that the extraordiiuuy attitudes assumed by the male 
during the act of courtship, by which the wonderful beauty of 
his plumage is fully displayed, are purp^leas; and this is a 
conclusion which I for one will never ad^t 

Although BO many pheasants and allied gallinaceous birds 
carefully display their plumage before the feinales, it is remark- 
able, as Mr. Bartlett informs me, that this is not the case with the 
dull-coloured Eared and Cheer pheasants (CrosK^i/on auritum 
and PAonaniu ivaUieAii ) ; so that these birds seem conscious 
that they have little beauty to display. Mr. Bartlett has never 
seen the males of either of these speem fighting together, thon^ 
be has not had such good opportunities for observing the Cheer 
as the Eared pheasant Mr. Jenner Weir, also, finds that all 
male birds with rich or strongly-characterised plumage are 
more quarrelsome than the dull-coloured species belonging to 
the same groups. The goldfinch, for instance, is far more 
pugnacious than the linnet, and the blackbird tlum the thrush. 
Those birds which undergo a seasonal change of plumage like- 
wise becomes much more pugnacious at the period when they 
are most gaily ornamented. No doubt the males of some 
obscurely-coloured birds fight desperately together, but it 
appears that when sexual selection has been highly icfluentisl. 
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nnd hu given bright oolonrs to the males of any species, it has 
also very often given a strong tendency to pugnacity. We shall 
meet with nearly analogous cases when we treat of mammals. 
On the other hand, with birds the power of song and brilliant 
colours have rarely been both acquired by the males of the same 
species ; but in this case, the advantage gained would have been 
the same, namely, success in charming the female. Nevertheless 
it must be owned that the males of several brilliantly coloured 
birds have had their feathers specially modihed for the sake ot 
producing instrumental music, though the beauty of this cannot 
be compered, at least accordi^ to our taste, with that of the 
vocal music of many songsters. 

We will now turn to male birds which are not ornamented in 
any high degree, but which nevertheless display during their 
courtship whatever attractions they may poasees. These cases 
are in some respects more curious than the foregoing, and have 
been but little noticed. 1 owe the following facts to Mr. Weir, 
who has long kept confined birds of many kinds, including all the 
British Fringillidie and Emberizidie. The fKts have been selected 
from a large body of valuable notes kindly sent me by him. The 
bullfinch makes his advances in front of the female, and then 
puffs out his breast, so that many more of the crimson feathers 
are seen at once than otherwise would be the case. At the 
same time he twists and bows his black tail from side to side in 
a hidicrous manner. The male chafiSnch also stands in front of 
the female, thus shewing his red breast and “ blue bell,” as the 
fanciers call his head ; the wings at the same time being slightly 
expanded, with the pure white bands on the shoulders thus 
rendered conspicuous. The common linnet distends his rosy 
breast, slightly expands his brown wings and tail, so as to make 
the best of them by exhibiting their white edgings. We must, 
however, be cautions in concluding that the wings are spread 
out solely for display, as some bir^ do so whose wings are 
not beautifuL This is the case with the domestic cock, but it 
is always the wing on the side opposite to the female which it 
expanded, and at the same time scraped on the ground. The 
male goldfinch behaves differently from all other finches: his 
wings are beautiful, the shoulders being black, with the dark- 
tipped wing-feathers spotted with white and edged with golden 
yellow. When he courts the female, be sways his body from 
side to side, and quickly turns his slightly expanded wings first 
to one side, then to the other, with a golden fiaahing effect. 
Mr. Weir informs me that no other British finch turns thus 
from side to side during his courtship, not even the closely- 
allied male siskin, for he would not thus add to bis beauty. 

2 D 
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Most of the British Bantings ue pUin colonred birds ; bnt in 
the spring the feathers on the head of the male reed-bunting 
{Emberixa echaniculut) acquire a fine blaok colour by the 
abrasion of the dusky tips; and these are erected during the 
act of courtship. Mr. Weir has kept two speciee of Amiidina 
from Australia : the A. ctutanUi* is a Tery small and chastely 
coloured finch, with a dark tail, white rump, and jet-black upper 
tail-coverts, each of the latter b^g marked with three lar^ con- 
spicuous oW spots of white.*' This species, yiben courting the 
female, slightly spreads out and vibrates these parti-ooloared 
tail-coverts in a very pMuliar manner. The male Amadina 
Lathami behaves very Terentiy, exhibiting before the female 
his brilliantly spotted breast, scarlet rump, and scarlet upper 
tail-coverts. I may here add from Br. Je^n that the Indian 
bulbul (PycnonotiM htmorrhota) has its under tail-coverts of a 
crimson colour, and these, it might be thought, could never be 
well exhibited; but the bird “ when excited often spreads them 
“ out laterally, so that they can be seen even from above.*** 
The crimson under tail-coverts of some other birds, as with one 
of the woodpeckers, Piaa major, can be seen without any such 
display. The common pigeon has iridescent feathers on the 
hreas^ and every one must have seen how the male inflates 
his hreast whilst courting the female, thus shewing them off 
to the best advantage. One of the beautiful bronze-winged 
pigeons of Australia (fteyphape lophota) behaves, as described to 
me by Mr. Weir, very diffiuwntly: the male, whilst standing 
before the female, lowers his head almost to the ground, spreads 
out and raises his tail, and half expands his wings. He then 
alternately and slowly raises and depresses his body, so that the 
iridescent metallic feathers are all seen at once, and glitter in 
the sun. 

Sufficient facts have now been given to shew with what care 
male birds display their various charms, and this they do with 
the utmost skiU. Whilst preeiking their feathers, they have 
frequent opportunities for admiring themselves, and of studying 
how beet to exhibit their beauty. But as all the males of the 
same speciee display themselves in exactly the same manner, it 
appears that actions, at first perhaps intentional, have become 
instinctiva If so, we ought not to accuee birds of conscious 
vanity; yet when we see a peacock strutting about, with ex- 
panded and quivering tail-feathers, he seems the very emblem 
of pride and vanity. 

" For tiio deoeription of thoM p. 417. 
bitdo, no Oonld'o ‘ Hudbook to tbo ** ‘Btrdo of Indio,’ vob H. & 96. 
Blrdo of Anotralio,' rot. t 1865, 
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The varioos ornaments possessed b; the males are ccrtainly 
of the highest importance to them, for in some cases they have 
been acquired at the expense of greatly impeded powers of 
flight or of mnning. The African night-jar (Coemetomis), which 
during the pairing-season has one of its primary wing-feathers 
dereloped into a streamer of Teiy great length, is thereby much 
retard^ in its flight, although at other times remarkable for its 
swiftness. The “ unwieldy size ** of the secondary wing-feathers 
of the male Argus pheasant are said “ almost entirely to deprive 
“ the bird of flight” The flne plumes of male birds of paradise 
trouble them during a high wind. The extremely long tail- 
feathers of the male widow-birds (Vidua) of Southern Africa 
render “ their flight heavy ; ” but as soon as these are east off 
they fly as well as the forces. As birds always breed when 
food is abundant, the' males probably do not suffer much in- 
convenience in searching for food from their impeded powers 
of movement ; but there can hardly be a doubt t^t they must 
be much more liable to be struck down by birds of prey. Nor 
can we, doubt that the long train of the peacock and Ihe long 
tail and wing-feathers of the Argus pheasant must render them 
an easier prey to any prowling tiger-cat, than would otherwise 
be the case. Even the bright colours of many male birds cannot 
fail to make them conspicuous to their enemies of all kinds. 
Hence, as Mr. Qould has remarked, it probably is that such 
birds are generally of a shy disposition, as if conscious that their 
beauty was a source of danger, and are much more difficult 
to diswver or approach, than the sombre coloured and compa- 
ratively tame females, or than the young and as yet unadorned 
males." 

It is a more curious fact that the malee orsome birds which 
are provided with special weapons for battle, and which in a 
state of nature are so pugnacious that they ofW kill each other, 
suffer from possessing certain ornaments. Cock-fighters trim 
the hackles and cut off the combs and gills of their cocks; and 
the birds are then said to be dabbed. An undubbed bird, as Mr. 
Tegetmeier insists, “ is at a fearful disadvantage; the comb and 
" gills offer an easy hold to his adversary’s beak, and as a cock 
“ always strikes where he holds, when once he has seized his foe, 

" Onth« Co«n«tonu»,«»eLlTing- widow-bird, Barrow’i ‘TrtwU in 
•tono’i ‘ Eipodition to tbo Zambesi,' AlVica,’ voL L p. 243, and ‘ Ibis,’ 
1863, p. 66. On tha Argua pheasant, rol. Ui. 1861, p. 133. Mr. Gould, 
dardine’a ‘Nat. Hist. Ub.: Birds,’ on the shTnesa of male birds, ‘ Usnd- 
TOI. xiv. p. 167. On Birds of book to Birds of Australia,’ voL L 
Paradi^ Lesson, quoted by Brehm, 1865, pp. 210, 457. 

‘Thierleb»n,’B. Hi. S.325. On the ^ 
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*' he has him entirely in his power. Even supposing that the 
" bird is not killed, the lees of blood suffered by an nndnbbed 
cock is mnch greater than that snstained by one that has been 
•• trimmed.” ** Young turkey-cocks in fighting always seize hold 
of each other’s wattles ; and 1 presume that the old birds fight in 
the same manner. It may perhaps be objected that the comb 
and wattles are not ornamental, and cannot be of serrice to the 
birds in this way; but even to our eyes, the beauty of the glossy 
black Spanish 0(^ is much enhanced by his white face and 
crimson comb; and no one who has ever seen tbe splendid blue 
wattles of the male Xragopan pheasant, distended in courtship, 
can for a moment doubt that b^uty is the object gained. From 
the foregoing fusts we clearly see that the plumes and other 
ornaments of the males must be of the highest importance to 
them; and we further see that beauty is even sometimes more 
important than success in battle. 



CHAPTEB XIV. 

Brans — continued. 

Choice exerted by the female — Length of conrtehip — Unpaired birda — 
Mental qnalitiea and taste for the beautiful — Preference or ant^thr 
shewn by the female for particnlar males — ^Variability of birds — Varia- 
tions sometimes abrupt — Laira of Tariation — Formation of ocelli — 
Gradations of character — Case of Peacock, Argos pheasant, and Uroeticte. 

When the sexes differ in beauty, or in the power of singing, or 
in producing what I hare called instrumental music, it is almost 
invariably the male who surpasses the female. These qualities, 
as we have just seen, are evidently of high importance to the 
male. When they are gained for only a part of the year it is 
always before the breeding-season. It is the male alone who 
elaborately displays his varied attractions, and often performs 
strange antics on the ground or in the air, in the presence of the 
femala Each male drives away, or if he can, kills his rivals. 
Hence we may conclude, that it is the object of the male to induce 
the female to pair with him, and for this purpose he tries to ex- 
cite or charm her in various ways ; and this is the opinion of all 
those who have carefully studied the habits of living birds. But 
there remains a question which has an all-important bearing on 
sexual selection, namely, does every male of the same species 
excite and attract the fei^e equally? Or does she exert a choice, 
and prefer certain males ? This latter question ran be answered 
in the affirmative by much direct and indirect evidence. It is fiu 
Tegetmeier, ‘ The Ponltry Book,' 1866, p. 139. 
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more difficult to decide what qnalitiee determine the choice of the 
females ; bat here again we have some direct and indirect evi- 
dence that it U to a large extent the external attractions of the 
male; though no doubt his vigour, courage, and other mental 
qualities come into play. We will begin with the indirect evidence. 

length vf CourUhip.—TbB lengthened period during which 
both sexes of certain birds meet day after day at an appointed 
place probably depends partly on the courtship being a pro- 
longed affiur, and partly on reiteration in the act of pairing. 
Thus in Germany and Scandinavia the bolzing or leks of the 
black-cocks last from the middle of March, all through April 
into May. As many as forty or fifty, or even more birds con- 
gregate at the leks; and the same place is often frequented 
during successive years. The lek of the capercailtie lasts from 
the end of March to the middle or even end of May. In North 
America “the partridge dances” of the Tctrao ph<uiantUiu 
“ last for a month or more.” Other kinds of grojise, both in 
North America and Eastern Siberia,' follow nearly the some 
habits. The fowlers discover the hillocks where the rufis con- 
gregate by the grass being trampled bore, and this shews that 
the same spot is long frequented The Indians of Guiana are 
well acquainted with the cleared arenas, where they expect to 
find the beautiftil cocks of the Bock; and the natives of New 
Guinea know the trees where from ten to twenty male birds of 
paradise in full plumage congregate. In this latter case it is 
not expressly sta^ that the females meet on the same trees, but 
the hunters, if not specially asked would probably not mention 
thefr presence, as their skins are valueless. Small partios of an 
African weaver (Pfoonu) congregate, daring the breeding-season, 
and perform for hours their graceful evolutions. Large numbers 
of the Solitary snipe (Scolopax major) assemble during dusk in 
a morass ; and the some place is frequented for the same purpose 
during successive years; here they may be seen running about 
" like so many lor^ rats,” puffing out their feathers, flapping 
their wings, and uttering the strangest cries.* 



' NonlmMu Ueacribas (‘ Bull. Soe. 
Imp. dw Nat. Motcon,’ 1861, tom. 
ixjir. p. 264) tho btlacn of Tetrao 
vtgaUoUtt ia Amur Land. Ho 
aatimatod tho numbor of biida 
aiMmblod at aboro a hnndred, not 
oonntinf tho fomaloi, whioh lio bid 
in tho inrrounding bnaboa. Tho 
aolMo nttorod diflbr from thoao of 

• With roapocttotbeanemblagn 



of tho aboTo named gronae toe 
Brehm, ‘Tbierltben,’ B. ir. a. 350; 
alao L. Uoyd, ‘Oamo Birda of 
Sweden,’ 1867, pp. 19, 78. Richard- 
■on, * Fauna Bor. Americana,' Birda, 
p. 362. Referencea in regard to the 
aiuemblages of other birda hare 
already been given. On Paraduea 
aee Wallace, in ‘Annala and Uag. 
of Nat. HUt.’ vol. XX. 1857, p. 41'A 
On the snipe, Uoyd, ibid. p. 22L 



1' The Complete Work of Charles Darwin Online 



406 



The Descent of Man. 



Past II. 



Some of the Above bird*, — the Uack-cock, capercailzie, 
pheaeant-gronse, mff. Solitary snipe, and perhaps others,— are, as 
is believed, polygamists. With such bir^ it might have been 
thought that the stronger males would simply have driven away 
the weaker, and then at once have taken possession of as many 
females as possible ; but if it be indispensable for the male to 
excite or please the female, we can understand the length of the 
courtship and the congregation of so many individuals of botli 
sexes at the same spot. Certain strictly monogamous species 
likewise hold nuptial assemblages; this seems to be the case in 
Scandinavia with one of the ptarmigans, and their leks last from 
the middle of March to the middle of May. In Australia the 
lyre-bird (Afenuro luper&a) forms “small round hillocks,” and 
the U. Alberti scratches for itself shallow boles, or, as they are 
called by the natives, eorroborying ptaeee, where it is believed 
both sexes assemble. The meetings of the Af. tuperba are some- 
times very large; and an account has lately been published* by 
a traveller, who heard in a valley beneath him, thickly covered 
with scrub, “a din which completely astonished” him; on 
crawling onwards he beheld to his amazement about one hun- 
dred and fifty of the ms^ficent lyre-cocks, " ranged in order of 
" battle, and fighting with indescribable fury.” The bowers of 
the Bower-birds are the resortof both sexes during the breeding- 
season ; and “ here the males meet and contend with each other 
“ for the favours of the female, and here the latter assemble and 
" coquet with the males.” With two of the genera, the same 
bower is resorted to during many years.* 

The common magpie {Cormt pica, Linn.), as I have been in- 
formed by the Bev. W. Darwin Fox, used to assonble from all 
ports of Delamere Forest, in order to celebrate the “ great mag- 
pie marriage.” Some years ago these birds abounded in extra- 
ordinary numbers, so that a gamekeeper killed in one morning 
nineteen males, and another killed by a single shot seven birds 
at roost together. They then had the habit of assembling very 
early in the spring at particular spots, where they could be seen 
in flocks, chattering, sometimes fighting, bustling and flying 
about the trees. The whole afhir eras evidently considered by 
the birds as one of the highest importance. Shortly after the 
meeting they all separated, and were then observed by Mr. Fox 
and others to be padred for the seasoa In any district in which 
a species does not exist in large numbers, great assemblages 
cannot, of course, be held, and the same species may have 
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dififorent habits in different countries. For instance, I have 
heard of only one instance, ftom Mr. Woddcrbnm, of a regular 
assemblage of black game in Scotland, yet these assemblages 
are so well known in Germany and Scandinavia that they have 
received special names. 

Unpaired Birdi . — Prom the facts now given, we may conclude 
that the courtship of bir^ belonging to widely different groups, 
is often a prolong, delicate, and troublesome aflair. There is 
even reason to suspect, improbable as this will at first appear, 
that some males and females of the same species, inhabiting the 
some district, do not always please each other, and consequently 
do not pair. Many accounts have boon published of either the 
male or female of a pair having been shot, and quickly replaced 
by another. This has been observed more frequently with the 
magpie than with any other bird, owing perhaps to its conspic- 
uous appearance and nest The illnstrious Jenner states that 
in Wiltshire one of a pair was daily shot no less than seven 
times sucoessivoly, “but all to no purpose, for the remaining 
“ magpie soon found another mate”; and the last pair reared 
tteir young. A new partner is generally found on the succeed- 
ing day ; but Mr. Thompson gives the case of one being replaced 
on the evening of the same day. Even after the eggs are hatched, 
if one of the old birds is destroyed a mate will often be found ; this 
occurred after an interval of two days, in a case recently observed 
by one of Sir J. Lubbock’s keepers.* The first and most obvious 
conjecture is that male magpies must be much more numerous 
than females ; and that in the above cases, as well as in many 
others which could be given, the males alone had been kflled. 
This apparenUy holds good in some instances, for the game- 
keepers in Delamere Forest assured Mr. Fox that the magpies 
and carrion-crows which they formerly killed in succession in 
large numbers near their nests, were all males ; and they accounted 
for this fact by the males being easily kfiled whilst bringing food 
to the sitting females. Macgillivray, however, gives, on the 
authority of an excellent observer, an instance of three magpies 
successively killed on the same nest, which were all females ; and 
another case of six magpies successively killed whilst sitting on 
the same eggs, which renders it probable that most of them were 
females ; though, as I hear from Mr. Fox, the male will sit on the 
eggs when the female is killed. 

Sir J. Lubbock’s gamekeeper has repeatedly shot, but how 
often he could not say, one of a pair of /»ys (Oamdus glandarim), 

‘ On magpie*, Jtnner, in ‘ Phil. p. 570. Thcapwn, in ‘ Annal* nai 
Tniuaet.’ 1824, p. 21. Macdl- Mag. of Nat. Hut.’ vol. viii. 1842, 
llTray, ‘HUt. British BW*,’ rol. i. p. 494. 
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and has never fiuled shortly afterwards to find the suryivor 
re-matched. Mr. Fox, Mr. F. Bond, and others have shot one of 
a pair of carrion-crows (Comu eorenw), bnt the nest was soon 
again tenanted by a pair. These birds are rather common; but 
the peregrine-falcon (Folco ptngrinw') is rare, yet Mr. Thompson 
states that in Ireland “ if either an old male or female be Idlled 
“ in the breeding-season (not an uncommon circumstance), 
“ another mate is found within a very few days, so that the 
“ eyries, notwithstanding such casualtiee, are sure to tom out 
“ their complement of young." Mr. Jenner Weir has known the 
same thing with the peregrine-falcons at Beachy Head. The 
same observer informs me that throe kestrels ( A'oiw tinnuneuJiu), 
all males, were killed one after the other whilst attending the 
same nest ; two of these were in mature plumage, but the third 
was in the plumage of the previous year. Even with the rare 
golden eagle (_Ajuila chrytaitot), Mr. Birkbeck was assured by a 
trustworthy gamekeeper in Scotland, that if one is killed, another 
is soon found. So with the white owl {Strix flammea), *' the 
“ survivor readily found a mate, and the mischief went on.” 
White of Selbome, who gives the case of the owl, adds that 
he knew a man, who from believing that partridges when paired 
were disturbed by the males fighting, used to shoot them ; and 
though he had widowed the same female several times, she 
always soon found a &esb partner. This same naturalist ordered 
the sparrows, which deprived the house-martins of their nests, 
to be shot; but the one which was left, "be it cock or hen, 
" presently procured a mate, and so for several times following." 
I could ftdd an&logouB c&ses rolftting to the chafift&cb, uightiiigule, 
and redstart. With respect to the latter bird (FAcentcura ruii- 
cUia), a writer expresses much surprise how the sitting female 
could so soon have given efiectnal notice that she was a widow, 
for the species was not common in the neighbourhood. Mr. 
Jenner Weir has mentioned to me a nearly similar case; at 
Blackheath he never sees or hears the note of the wild bullfinch, 
yet when one of his caged males has died, a wild one in the course 
of a few days has generally come and perched near the widowed 
female, whose call-note is not loud. I will give only one other fact, 
on the authority of this same observer ; one of a pair of starlings 
(Stumtu vulgaru) was shot in the morning; by noon a new 
mate was found ; this was again shot, but before night the pair 
was complete ; so that the disconsolate widow or widower was 
thrice consoled daring the same day. Mr. Engleheart also 
informs me that he used during several years to shoot one of a 
pair of starlings which built in a hole in a house at Blackheath ; 
but the loss was always immediately repaired. Daring one 



© The Complete Work of Charles Darwin Online 



CShat. XTV Unpaired Birds. 

females, but in what proportion he 
after all this 



shot thirty-five 
of both males and 
rortheless, 



B, partridges, a 



the spring in , 
first sight the most perpl 
IX, although of course not 
live in pairs or in small purties, as is k 



case with pigeons and partridges, 
live in triplets, as has been observed with st 
parrots, and partndges. With partridges two 



IS it is probable that tl 




The Complete Work of Charles Darwin Online 



410 



The Descent of Man. 



PabtIL 



fact that within the same district, during the height of the 
breeding-season, there should be so many males and females 
always ready to repair the loss of a mated bird. 'Why do not 
•such spore birds immediately poir together ? Have we not some 
i-eason to suspect, and the suspicion has occnrred to Mr. Jenner 
Weir, that as the courtship of birds appears to be in many cases 
prolonged and tedious, so it occasionally happens that certain 
moles and females do not succeed during the proper season, in 
exciting each other’s love, and consequently do not pair? This 
suspicion will appear somewhat less improbable after we have 
seen what strong antipathies and preferences female birds 
occasionally evince towa^ particnlar males. 

Mental Qualitiet of Birds, and their Taete far the Beaut^vl . — 
Before we further discuss the question whether the females 
select the more attractive males or accept the first whom they 
may encounter, it will be advisable briefly to consider the 
mental powers of birds. Their reason is generally, and perhaps 
jnstly, ranked as low ; yet some facts conld be given * leading to 
an opposite conclusion. Low powers of reasoning, however, are 
compatible, as we see with mankind, with strong affections, 
acnte perception, and a taste for the beantifnl ; and it is with 
those latter qualities that we are hero concerned. It has often 
been said that parrots become so deeply attached to each other 
that when one dies the other pines for a long time; but Mr. 
Jenner Weir thinks that with meet birds the strength of their 
affection has been much exaggerated. Nevertheless when one of a 
pair in a state of nature has been shot, the survivor has been heard 
for days afterwards uttering a plaintive call ; and Mr. St John 
gives varions fhets proving the attachment of mated birds.'* 



the keeper thought it wu 
with, the next day he came 
„ . and found two other chari- 

■' table hawki, who had come with 
“ an adopted feeling to iuccour the 
" orphan. Three two ha killed, and 
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*• Tam ind*ebt«id ™'p^. Newton 
for the following passage from Mr. 
Adam’s ‘Travels of a Naturalist,’ 



1870, p. 278. Speaking of Japanese 
nut-hatches in confinement ha says : 
“ Instead of the more yielding fruit 
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Hr. Bennett relates" that in China after a drake of the beautiful 
mandarin Teal had been stolen, the duck remained disconsolate, 
though sedulously courted by another mandarin drake, who dis- 
played before her all his charms. After an interral of three 
weeks the stolen drake was reoorered, and instantly the pair 
rcco^ised each other with extreme joy. On the other hand 
starlings, as we bare seen, may be consoled thrice in the same 
day for the loss of their mates. Pigeons have such excellent 
local memories, that they hsTo been known to return to their 
former homes after an interral of nine months, yet, as I hear 
from Mr. Harrison Weir, if a pair which naturally would remain 
mated for life be separated for a few weeks during the winter, 
and afterwards matched with other birds, the two, when brought 
together again, rarely, if erer, recognise each other. 

Birds sometimes exhibit benevolent feelings-, they will feed 
the deserted young ones even of distinct specios, but this perhaps 
ought to be considered as a mistaken instinct They will feed, 
as shewn in an earlier part of this work, adult birds of their own 
species which have become blind. Mr. Buxton gives a curiouK 
account of a parrot which took care of a frost-bitten and crippled 
bird of a distinct species, cleansed her feathers, and defended her 
from the attacks of the other parrots which roamed freely about 
his garden. It is a still more curious fact that these birds 
apparently evince some sympathy for the pleasures of their 
fellows. When a pair of co^toos made a nest in an acacia 
tree, " it was ridiculous to see the extravagant interest taken in 
" the matter by the others of the same species.* These parrots, 
also, evinced unbounded onriosity, and clearly had " the idea of 
" property and possession.” “ They have good memories, for in 
the Zoological Gardens they have plainly recognised their former 
masters after an interval of some months. 

Birds possess acute powers of observation. Every mated bird, 
of course, recognises its fellow. Audubon states that a certain 
number of mocking-thrushes (IfimutpoiyyfoMut) remain all the 
year round in Louisiana, whilst others migrate to the Eastern 
States ; these latter, on their return, are instantly recognised, 
and always attacked, by their southern brethren. Birds under 
oonfinement distinguish different persons, as is proved by the 
strong and permanent antipathy or affection which they shew, 
without any apparent cause, towards certain individuals. I 
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haTo heard of numerous instances with jays, partridges, canaries, 
and especially bullfinches. Mr. Hussey has described in how 
extraordinary a manner a tamed partridge recognised ererybody ; 
and its likes and dislikes were very strong. This bird seemed 
" fond of gay eolours, and no new gown or cap could be put on 
" without catching his attention.” ” Mr. Hewitt has described 
the habits of some ducks (recently descended from wild birds), 
which, at the approach of a strange dog or cat, would rush 
headlong into the water, and exhaust themselves in their attempts 
to escape ; but they knew Mr. Hewitt’s own dogs and cats so well, 
that they would lie down and bask in the sun close to them. 
They always moved away from a strange man, and so they 
would from the lady who attended them, if she made any great 
change in her drees. Audubon relates that he reared and tamed 
a wild turkey which always ran away from any strange dog; 
this bird escaped into the woods, and some days afterwards 
Audubon saw, as he thought, a wild turkey, and made his dog 
chase it ; but to his astonishment, the bird did not run away, 
and the dog, when he came up, did not attack the bird, for they 
mutually recognised each other as old hiends.'* 

Mr. Jenner Weir is convinced that birds pay particular atten- 
tion to the colours of other birds, sometimes out of jealousy, and 
sometimes as a sign of kinship. Thus he turned a reed-bunting 
(Umberiza tchotnicuhis), which had acquired its black head-dress, 
into his aviary, and the new-comer was not noticed by any bird, 
except by a bullfinch, which is likewise black-headed. This 
bullfinch was a very quiet bird, and had never before quarrelled 
with any of its comrades, including another reed-bunting, which 
had not as yet become black-headed : but the reed-bunting with 
a black head was so unmercifully treated, that it had to be 
removed. Spiza cyanea, during the breeding-season, is of a bright 
blue colour ; and though generally peaceable, it attacked S. cirit, 
which has only the head blue, and completely scalped the 
unfortunate bi^. Mr. Weir was also obliged to turn out a 
robin, as it fiercely attacked all the birds in his aviary with any 
red in their plumage, but no other kinds; it actually killed a 
red-breasted crossbill, and nearly killed a goldfinch. On the 
other hand, he has observed that some birds, when first intro- 
duced, fly towards the species which resemble them most in 
colour, and settle by their sides. 

As male birds display their fine plumage and other ornaments 
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with 10 umch care before the females, it is obTioosl; probable 
that these appreciate the beaut; of their suitors. It is, however, 
difBcult to obtaiu direct evidence of their capacity to appreciate 
beauty. When birds gaze at themselves in a looking-glass (of 
which many instances have been recorded) we cannot feel sure 
that it is not from jealousy of a supposed rival, though this is not 
the conclusion of some observers. In other cases it is difficult to 
distinguish between mere curiosity and admiration. It is per- 
haps the former feeling which, as stated by Lord Lilford," attracts 
the ruff towards any bright object, so that, in the Ionian Islands, 
“ it will dart down to a bright-coloured hmdkerchief, regardless 
" of repeated shots.” The common lark is drawn down from the 
sky, and is caught in large numbers, by a small mirror made to 
move and glitter in the sun. Is it admiration or curiosity which 
loads the magpie, raven, and some other birds to steal and 
secrete bright objects, such as silver articles or jewels ? 

Mr. Qould states that certain humming-birds decorate the 
outsides of their nests with the utmost taste ; they instinctively 
" fasten thereon beautiful pieces of flat lichen, the larger pieces 
“ in the middle, and the smaller on the part attached to the 
” branch. Now and then a pretty feather is intertwined or 
" fastened to the outer sides, the stem being always so placed, 
” that the feather stands ont beyond the surface." The best 
evidence, however, of a taste for the beautiful is afforded by the 
three genera of Australian bower-birds already mentioned. Their 
bowers (see fig. 46, p. 882), where the sexes congregate and play 
strange antics, are variously constructed, but what most concerns 
ns is, that they are deoorat^ by the several species in a different 
manner. The Satin bower-bird collects gaily-coloured articles, 
such as the blue tail-feathers of parrakeets, bleached bones and 
shells, which it sticks between the twigs, or arranges at the 
entrance. Mr. Gonld found in one bower a neatly-worked stone 
tomahawk and a slip of bine cotton, evidently procured from a 
native encampment. These objects are continually re-arranged, 
and carried about by the birds whilst at play. The bower of 
the Spotted bower-bird " is beantifully lined with tall grasses, so 
•' disposed that the heads nearly meet, end the decorations are 
" very profuse." Bound stones are used to keep the grass-stems 
in their proper places, and to make divergent paths loading to 
the bower. The stones and shells are often brought from a 
great distance. The Regent bird, as described by Mr. Ramsay, 
ornaments its short bower with bleached land-shells belonging to 
five or six species, and with " berries of various colours, blue, red, 
“ and black, which give it when fresh, a very pretty appearance. 

'• Th« ‘ Ibi«,’ TOI U. 1860, p. 344. 
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“ Berades these there wore several newly-picked leaves and 
“ yonng shoots of a pinkish colour, the whole shewing a do- 
“ dded taste for the beautiful.” Well may Mr. Gould say, tliat 
“ these highly decorated halls of assembly must be regarded as 
*' the most wonderful instances of bird-architecture yet dis- 
*' covered and the taste, as we see, of the several spedes 
certainly differs." 



Pr^erencefor pariicviar Mala bjf th» PVmoIa.— Having made 
those preliminary remarks on the discrimination and taste of 
birds, I will give all the facts known to me, which bear on the 
preference shewn by the female far particular males. It is 
oertain that distinct spedes of birds occasionally pair in a state 
of nature and produce hybrids. Many instances could be 
given: thus MacgillivTsy relates how a male blackbird and 
female thrush "fell in love with each other,” and produced 
offspring." Several years ago eighteen cases had been recorded 
of the occurrence in Great Britain of hybrids between the t'iscl r 
grouse and pheasant but most of Uiese cases may perhaps be 
accounted for by solitary birds not finding one of their own 
species to pair with. With other birds, as Mr. Jenner Weir bss 
reason to believe, hybrids are sometimes the result of the casual 
intercourse of birds building in close proximity. But these 
remarks do not apply to the many record mstanww of tamed 
or domestic birds, belonging to distinct species, which have 
become absolutely fascinated with each other, although living 
with their own spedes. Thus Waterton” states that out of a 
flock of twenty-three Canada geese, a female paired with a 
solitary Bemicle gander, although so different in appearance and 
siae; and they produced hybrid offepiing. A male widgeon 
(Iforvea junelope), living with females of the same species, has 
been known to pair with a pintail duck, Querguedula acuta. 
Lloyd describes the remarkable attachment between a shield- 
drake ^Tadorua nlpaater) and a common duck. Many ad- 
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ditional instancoe ooald be given; and the Bev. E. S. Dixon 
reuuirks that “ those who have kept many different species of 
“ geese together, well know what unaccoontable attachmonti. 
“ they are freqaently forming, and that they are quite as likely 
" to pair and rear young with individuals of a race (species) 
“ apparently the most alien to themselves, as with their own 
“ stock." 

The Rev. W. D. Pox informs me that he possessed at the same 
time a peur of Chinese geese (dnser cygnoida), and a common 
gander with three geese. The two lota kept quite separate, 
until the Chinese gander seduced one of the common geese to 
live with him. Moreover, of the young birds hatched from the 
e^ of the common geese, only four were pure, the other 
eighteen proving hybrids ; so that the Chinese gander seems to 
have had prepotent charms over the common gander. I will 
give only one other case ; Mr. Hewitt states that a wild duck, 
reared in captivity, “ after breeding a couple of seasons with her 
“ own mallard, at once shook bfm off on my placing a male 
" Pintail on the water. It was evidently a case of love at first 
" sight, for she swam about the new-comer caressingly, though 
" he appeared evidently alarmed and averse to her overtures of 
“ affection. From that hour she forgot her old partner. Winter 
“ passed by, and the next spring the Pintail seemed to have 
" become a convert to her blandishments, for they nested and 
“ produced seven or eight young ones.” 

What the charm may have been in these several cases, beyond 
mere novelty, we cannot even ootyecture. Colour, however, 
sometimes comes into play ; for in order to raise hybrids from 
the siskin ( FringiUa tpinut) and the canary, it is much the beat 
plan, according to Bwhstein, to place bii^ of the same tint 
together. Mr. Jenner Weir turned a female canary into his 
aviary, where there were male Unnets, goldfinches, siskins, 
greenfinches, chaffinches, and other birds, in order to see which 
she would choose; but there never was any doubt, and tlie 
greenfinch carried the day. They paired and produced hybrid 
oOspring. 

The fact of the female preferring to pair with one mole rather 
than with another of the same species, is not so likely to excite 
attention, as when this occurs, as we have just seen, between 
distinct species. The former cases can best be observed with 
domesticated or confined birds ; but these are often pampered 
by high feeding, and sometimes have their instincts vitiated to 
an extreme degree. Of this latter fact I could give sufficient 
proofs with pigeons, and especially with fowls, but they cannot 
be here relat^. Vitiated instincts may also account for some 
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of the hybrid imions sboye mentioned ; bat in many of thcaa 
cases the birds were allowed to range freely over large ponds, 
and there is no reason to suppose that they were unnaturally 
stimulated by high feeding. 

With respect to birds in a state of nature, the first and most 
obrions supposition which will occur to every one is that the 
female at the proper season accepts the first male whom she 
may encounter; but she has at least the opportunity for exerting 
a choice, as she is almost inrsiriably pursued by many males. 
Audubon— and we must remember that he spent a long life in 
prowling about the forests of the United States and obeerring 
the birds— does not doubt that the female dehberately chooses 
her mate; thus, speaking of a woodpecker, he says the ben is 
followed by half-ar^ozen gay suitors, who continue performing 
strange antics, “ until a marked preference is shewn for one.'’ 
The female of the red-winged starling (Ageljeia phcenicexu) is 
likewise pursued by several males, “ until, becoming fatigued, 
" she alights, receives their addresses, and soon makes a choice.” 
He describes also bow several male night-jars repeatedly plunge 
through the air with astonishing rapidity, suddenly turning, and 
thus making a singalar noise ; “ but no sooner has the female 
" made her choice, than the other males are driven away.” 
With one of the vultures (fiathartet aura) of the United States, 
parties of eight, ten, or more males and females assemble on 
fallen logs, “ exhibiting the strongest desire to please mutually,” 
and after many caresses, each male leads off his partner on the 
wing. Audubon likewise carefully observed the wild flocks of 
Canada geese (Anter canadensu), and gives a graphic description 
of their love-antics; he says that the birds which had been 
previously mated "renewed their courtship as early as the 
" month of January, while the others would bo contending or 
“ coquetting for hours every day, until all seemed satisfied with 
" the choice they had made, after which, although they re- 
“ mained together, any person could easily perceive that they 
“ were careful to keep in pairs. 1 have observed also that the 
" older the birds, the shorter were the preliminaries of their 
“ courtship. The bachelors and old maids, whether in regret, 
“ or not caring to be disturbed by the bustle, quietly moved 
" aside and lay down at some distance from the rest’’*’ Many 
similar statements with respect to other birds could be cited 
from this same observer. 

Turning now to domesticated and confined birds, I will 
commence by giving what little I have learnt respecting the 
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eourtship of fowls. I hare received long letters on this subject 
from Messrs. Hewitt and Tegetmeier, and almost an essay from 
the late Mr. Brent. It will be admitted by every one that these 
gentlemen, so well known from their published works, are 
careful and experienced observers. They do not believe that 
the females prefer certain males on account of the beauty of 
their plumage ; but some allowance must be made for the arti- 
ficial state under which these birds have long been kept. Mr. 
Tegetmeier is convinced that a game-cock, though disfigured by 
being dubbed and with his hackles trimmed, would be accepted 
as readily as a male retaining all his natural ornaments. Mr. 
Brent, however, admits that the beauty of the male probably 
aids in exciting the female ; and her acquiescence is necessary. 
Mr. Hewitt is convinced that the union is by no means left to 
mere chance, for the female almost invariably prefers the most 
vigorous, defiant, and mettlesome male; hence it is almost 
useless, as he remarks, “ to attempt true breeding if a game-cock 
“ in good health and condition runs the locality, for almost 
“ every hen on leaving the roosting-place will resort to the 
“ game-cock, even though that bird may not actually drive 
“ away the male of her own variety.” Under ordinary circum- 
stances the males and females of the fowl seem to come to a 
mutual understanding by means of certain gestures, described 
to me by Mr. Brent. But hens will often avoid the ofificions 
attentions of young males. Old hens, and hens of a pugnacious 
disposition, as the same writer informs me, dislike strange 
males, and will not yield until well beaten into compliance. 
Perguson, however, describes how a quarrelsome hen was 
subdued by the gentle courtship of a Shanghai cock." 

There is reason to believe that pigeons of both sexes prefer 
pairing with birds of the same breed; and dovecot-pigeons 
dislike all the highly improved breeds." Mr. Harrison Weir 
has lately heard from a trustworthy observer, who keeps blue 
pigeoi^ that these drive away all other coloured varieties, such 
as white, red, and yellow ; and from another observer, that a 
famale dun carrier could not, after repeated trials, be matched 
with a black male, but immediately paired with a dun. Again. 
Mr. Tegetmeier had a female blue turbit that obstinately 
refused to pair with two males of the same breed, which were 
successively shut up with her for weeks ; but on twing let out 
she would have immediately accepted the first blue dragon that 
offered. As she was a valuable bird, she was then shut up for 
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many weeks with a silrer (i.e., very pale blue) male, and at last 
mated with him. Nevertheless, as a general rule, colour appears 
to have little influence on the pairing of pigeons. Mr. T^et- 
meicr, at my request, stained some of his birds with magenta, 
but they were not much noticed by the others. 

Female pigeons occasionally feel a strong antipathy towards 
certain males, without any assignable cause. Thus MM. Boitnrd 
and Corbi6, whose experience extended over forty-five years, 
state : “ Quand une femelle 6prouve de I’antipathio pour un 
“ m&le aveo lequel on vent I’accoupler, malgri tons les feux 
“ de I’amour, malgr4 I’alpisto et lo chtoevis dont on la nourrit 
“ pour augmenter son ardeur, malgr4 un emprisonnement de 
*' six mois et mSme d’un an, elle refuse constamment scs 
“ caresses ; les avances empress^es, les agaceries, les toumoie- 
“ mens, les tendres roncoulemens, rien ne peut lui plaire ni 
“ I’emouvoir ; gonfl^e, boudeuso, blottie dans un coin de sa 
“ prison, elle n’en sort que pour boire et manger, on pour re- 
“ pouEser avec une espdee de rage des caresses devenues trop pres- 

santes." ” On the other hand, Mr. Harrison Weir has himself 
observed, and has heard from several breeders, that a female 
pigeon will occasionally take a strong fancy for a particular male, 
and will desert her own mate for him. Some females, accord- 
ing to another experienced observer, Biedel,** are of a profligate 
disposition, and prefer almost any stranger to their own mate. 
Some amorous males, called by our English fanciers " gay 
birds,” are so successful in their gallantries, that, as Mr. H. 
Weir informs me, they must be shut up on account of the 
mischief which they cause. 

Wild turkeys in the United States, according to Audubon, 
“ sometimes pay their addresses to the domesticated females, 
“ and are generally received by them with groat pleasure.” So that 
these females apparently prefer the wild to their own males." 

Here is a more curious case. Sir B. Heron during many yeais 
kept an account of the habits of the peafowl, which he bred in 
large numbers. He states that “ the hens have frequently great 
” preference to a particular peacock. They were all so fond 
“ of an old pied cock, that one year, when he was confined 
“ though still in view, they were constantly assembled close to 
“ the trellice-walls of his prison, and would not suffer a japanned 

*» JJoitaii and Corbid, ‘La» ’• ‘Die Taubanzncht,’ 1824, a. 88. 
Pigeout, dto.,’ 1824, p. 12. Prosper •* ‘Om'thological Biography,’ 
Lucas (‘TraiU de I’Hirdd. Nat.' vol. i. p. 13. See to the same eds^ 
tom. ii. 1850, p. 296) has himself Dr. Bryant, in ‘ Allen’s Mammals and 
observed nearly similar facts with Birds of Florida,’ p. 344. 
pigeons. 
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" peacock to touch them. On his being let out in the autumn, 
" the oldest of the hens instantly courted him, and was success- 
" ful in her courtship. The next year he was shut up in a stable, 
" and then the hens all courted his rival.” *• This rival was a 
japanned or black-winged peacock, to our eyes a more beautiful 
bird than the common kind. 

Lichtenstein, who was a good observer and had excellent 
opportunities of observation at the Cape of Good Ho{m, assured 
Rudolphi that the female widow-bird (CAero progM) disowns the 
male, when robbed of the long tail-feathers with which he is 
ornamented during the breeding-season. I presume that this 
observation must have been made on birds under confinement.” 
Here is an analogous case ; Dr. Jaeger,** director of the Zoological 
Gardens, of Vienna, states that a male silver-pheasant, who had 
been triumphant over all other males and was the accepted 
lover of the females, had his ornamental plumage spoiled. He 
was then immediately superseded by a rival, who got the upper 
hand and afterwards led the flock. 

It is a remarkable fact, as shewing how important colour is in 
the courtship of birds, that Hr. Boudman, a well-known col- 
lector and observer of birds for many years in the Northern 
United States, has never in his large experience seen an albino 
j»ired with another bird; yet ho has had opjwrtunities of 
observing many albinos belonging to several species.** It can 
Imrdly be maintained that albinos in a state of nature are 
incapable of breeding, as they can be raised with the greatest 
facility under confinement It appears, therefore, that we must 
attribute the fact that they do not pair, to their rejection by 
their normally coloured comrades. 

Female birds not only exert a choice, but in some few cases 
they court the male, or even fight together for his possession. 
Sir B. Heron states that with peafowl, the first advances are 
always made by the female; something of the same kind takes 
place, according to Audubon, with the older females of the wild 
turkey. With the capercailzie, the females flit round the male 
whilst he is parading at one of the places of assemblage, and 
solicit his attention.** We have seen that a tame wild-duck 
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males, we most bear in mind that we can judge of choice being 
exerted, only by analogy. If an inhabitant of another planet 
were to behold a number of young rustics at a fair courting a 
pretty girl, and quarrelling about her like birds at one of their 
places of assemblage, he would, by the eagerness of the wooers 
to please her and to display their finery, infer that she had the 
power of choice. Now with birds, the evidence stands thus; 
they have acute powers of observation, and they seem to have 
some taste for the beautiful both in colour and sound. It is 
certain that the females occasionally exhibit, from unknown 
causes, the strongest antipathies and preferences for particular 
malea When the sexes differ in colour or in other ornaments 
the males with rare exceptions are the more decorated, either 
permanently or temporarily during the breeding-season. They 
sedulously display their various ornaments, exert their voices, 
and perform strange antics in the presence of the females. Even 
well-armed males, who, it might bo thought, would altogether 
depend for success on the law of battle, are in most cases highly 
ornamented ; and their, ornaments have been acquired at the 
expense of some loss of power. In other cases ornaments have 
been acquired, at the cost of increased risk from birds and 
beasts of prey. With various species many individuals of both 
sexes congregate at the same spot, and their courtship is a pro- 
longed a£^. There is even reason to suspect that the males 
and females within the same district do not always succeed in 
pleasing each other and pairing. 

What then are we to conclude from these facts and considera- 
tions ? Does the male parade his charms with so much pomp 
and rivalry for no purpose ? Are wo not justified in believing 
that the female exerts a choice, and that she receives the 
addresses of the male who pleases her most ? It is not probable 
that she consciously deliberates ; but she is most excited or 
attracted by the most beautiful, or melodious, or gallant males. 
Nor need it be supposed that the female studies each stripe or spot 
of colour ; that the peahen, for instance, admires each detail in the 
gorgeous train of the petuxxsk— she is probably struck only by 
the general effect. Nevertheless, after hearing how carefully the 
male Argus pheasant displays his elegant primary wing-feathers, 
and erects his ocellated plumes in the right position for their 
lull effect ; or again, how the male goldfinch alternately displays 
his gold-b^pangled wings, we ought not to feel too sure that the 
female does not attend to each detail of beauty. We can judge, 
as already remarked, of choice being exerted, only from analogy ; 
and the mental powers of birds do not differ fundamentally from 
ours. From th^ various consideratious we may oondude that 
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the pairing of birds is not left to chance; bat that those males, 
which are best able b; their varions charms to please or excite 
the female, are under ordinary circumstances accepted. If this 
be admitted, there is not much difficulty in understanding how 
male birds bare ^adually acquired their ornamental characters. 
All animals present individual differences, and as man can 
modiOr his domesticated birds by selecting the indiTiduals 
which appear to him the most beautiful, so the habitual or eren 
occasional preference by the female of the more attractiTe males 
would almost certainly lead to their modification; and such 
modifications might in the course of time he augmented to 
almost any extent, compatible with the existence of the species. 

Variainlity of Birds, and especially of their Secondary Sexual 
Characters . — Variability and inheritance are the foundations for 
the work of selection. That domesticated birds hare raried 
greatly, their yariations being inherited, is certain. That birds 
in a state of nature haye been modified into distinct races is 
now uniyersally admitted." Variations may bo divided into 
two classes ; those which appear to our ignorance to arise spon- 
taneously, and those which are directly related to the surrounding 
conditions, so that all or nearly all the indiyidnals of the same 
species are similarly modified. Cases of the latter kind haye 
recently been observed with care hy Mr. J. A. Allen," who shews 



" According to Dr. BIasiiu(‘Ibu,’ 
Tol. U. 1860, p. 297), there are 425 
indubitable species of birds which 
breed in Europe, besides sixty forms, 
which are frequently regarded as 
distinct species. Of the latter, 
Blasins thinks that only ten are 
really donbtfnl, and that the other 
fifty onght to be nnited with their 
nearest allies ; hut this shews that 
there most be a considerable amonnt 
of variation with some of our Enro- 
pean birds. It is also an unsettled 
point with naturalists, whether 
several North American birds onght 
to be ranked as specifically distinct 
from the corresponding Enropean 
species. So again many North Ame- 
rican forms which until lately were 
named as distinct species, are now 
considered to be local races. 

" ‘Mammals and Birds of East 
Florida,’ also an ‘ Ornithological Re- 
eonnaissance of Kansas, Ac. Not- 
withstanding the influence of di- 
mste on the colours of birds, it is 



difficnlt to account for the dnll or 
dark tints of almost all the species 
inhabiting certain conntries, for 
instance, the Galapagos Islands under 
the equator, the wide temperate 



but it seems doubtful whether tlie 
absence of brightly coloured species 
can be explained on the principie of 
protection, for on the Pampas, which 
are eqaally open, though covered 
by green grass, and where the birds 
would be eqaally exposed to danger, 
many brilliant and conspicuonslr 
coloured species are common. I 
have sometimes speculated whether 
the prevailing dull tints of the 
scenery in the above named countries 
may not hove aTected the apprecia- 
tion of bright .‘olonrs by the birds 
inhabiting them. 



© The Complete Work of Charles Darwin Online 



Ohap. XIV. 



Variability. 



423 



that in the United States many species of birds gradually become 
more strongly coloured in proceeding southward, and more 
lightly coloured in proceeding westward to the arid plains of the 
interior. Both sexes seem generally to be affected in a like 
manner, but sometimes one sex more than the other. This 
result is not incompatible with the belief that the colours of 
birds are mainly due to the accnmulation of successire raria- 
tions through sexual selection; for even after the sexes have 
been greatly differentiated, climate might produce an equal 
effect on both sexes, or a greater effect on one sex than on the 
other, owing to some constitutional difference. 

Individual differences between the members of the same 
species are admitted by every one to occur under a state of 
nature. Sudden and strongly marked variations are rare ; it is 
also doubtful whether if beneficial they would often bo preserved 
through selection and transmitted to succeeding generations.*" 
Nevertheless, it may be worth while to give the few cases which 
I have been able to collect, relating chiefly to colour, — simple 
alliinism and melanism being excluded. Mr. Gould is well 
known to admit the existence of few varieties, for he esteems 
very slight differences as specific; yet he states'* that near 
Bogota certain humming-birds belonging to the genus Cynanthus 
are divided into two or three races or varieties, which differ 
from each other in the colouring of the tail — “some having the 
“ whole of the feathers blue, while others have the eight central 
" ones tipped with beautiful green.” It does not appear that 
intermediate gradations have been observed in this or the 
following cases. In the males alone ofV>ne of the Australian 
porrakects “the thighs in some are scarlet, in others gtass- 
“ green.” In another parrakeet of the same country “ some 
“ individuals have the bond across the wing-coverts bright- 



•* ‘Origin of Smeiu,’ fifth odit. 
1869, p. lot. I had alvayi por- 
ccivod, that rare and atrongljr- 
niarkod dsriationi of atrnctnro, do- 
•arving to bo callod moutroaities, 
could aaldom bo praMrred through 
natural aaleotion, and that the pre- 
aarvation of aven highly-banancial 
variationi would dapand to a cartain 
extant on chanoo. 1 had alao fnlly 
appreciated tha importance of mere 
iMividual difiarencaa, and thia led 
me to inaiat ao atrongly on tha im- 
portance of that unconacioua form 
of aelection hy man, which followa 



valuad individuals of each breed, 
without any intention on hia part 
to modify tha characters of the 
bread. But until I read an able 
article in tha * Korth British Re- 
view ’ (March 1867, p. 289, tt ug.). 
which has been of more naa to me 
than any other Review, I did not 
see how great tha cboncas were 
against the preservation of varia- 
tions, whether slight or stronglv 
pronounced, occurring only in single 
individuals. 

*• ‘Introduct. to the Trochilid», 

p. 102. 
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“ yellow, while in others the same part is tinged with red.”'’ 
In the United States some few of the males of the Scarlet Tonager 
{Ttxmtgra rubra) have " a beautiful transverse bcmd of glowing 
red on the smaller wing-ooverts;”" but this variation seems 
to be somewhat rare, so that its preservation through sexual 
selection would follow only under unusually favourable circum- 
stances. In Bengal the Honey buzzard (Pemu eruiala) has 
either a small rudimental crest on its head, or none at all : so 
slight a diSerence, however, would not have been worth notice, 
had not this same species possessed in Southern India "a well- 
“ marked occipital crest formed of several graduated feathers.” 
The following case is in some respects more interesting. A 
pied variety of the raven, with the head, breast, abdomen, and 
ports of the wings and tail-feathers white, is confined to tlie 
Feroe Islands. It is not very rare there, for Graba saw during 
his visit from eight to ten living specimens. Although the 
characters of this variety are not quite constant, yet it has been 
named by several distinguished ornithologists as a distinct 
species. The fact of the pied birds being pursued and persecuted 
with much clamour by the other ravens of the island was the 
chief cause which led Briinnich to conclude that they were 
specifically distinct; but this is now known to bo an error.'* 
This case seems analogous to that lately given of albino birds 
not pairmg from being rejected by their comrades. 

In various po^ of the northern seas a remarkable variety of 
the common Guillemot (Urta Iroile) is found; and in Feroe. ono 
out of every five birds, according to Graba’s estimation, presents 
this variation. It is tJharacterised “ by a pure white ring round 
the eye, vrith a curved narrow white line, an inch and a half in 
lengA, extending back from the ring. This conspicuous cha- 
racter has caused the bird to be ranked by several ornithologisto 
as a distinct species under the name of U. lacrymaru, but it is 
now known to be merely a variety. It often pairs with the 
conamon kind, yet intermediate gradations have never been seen ; 
nor is tins surprising, for variations which appear suddenly, are 
often, as I have elsewhere shewn,'* transmitt^ either unaltered 
or not at alL We thus see that two distinct forms of the same 
species may co-exist in the same district, and we cannot doubt 



Irds of Firo,' 1830, •. 51-M. MscgiUiTnr, 
Auitralia,’ VoL U. pp. 32 ud 68. ‘ Hbt. Britbh BinU,’ roL iU. p. 

>• Andobon, ‘Omitliolog. Bio- 74S. ‘ Ibb,* toL v. 1863, p. 469. 
gr«pbv,’ 1838, vol. Iv. p. 389. “ Qrsba, ibid. i. 34. MaezU- 

•• Jordon, ‘ Birds of India ’ — ’ ' " — ' - - 

p. 108; and Hr. Blytb, in 
and Watar,’ 1868, p. 381. 

* Qrab^ ‘ Tnjabnch Rei«o nach 
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that if the one had poaaessed an; advantage over the other, it 
would soon have been multiplied to the exclnsion of the latter. 
If, for instance, the male pied ravens, instead of being persecnted 
b; their comrades, had been highi; attractive (like the above 
pied peacock) to the black female ravens, their numbers would 
have rapidly increased. And this would have been a case of 
sexual selection. 

With respect to the slight individual differences which are 
common, in a greater or less degree, to all the members of the 
same species, we have every reason to believe that they are by 
&r the most important for the work of seleotioa Secondary 
sexual characters are eminently liable to vary, both with animals 
in a state of nature and under domestication.** There is also 
reason to believe, as we havo seen in our eighth chapter, that 
variations are more apt to occur in the male than in the female 
sax. All these contingencies are highly favourable for sexual 
selection. Whether characters thos acquired are transmitted 
to one sex or to both sexes, depends, as we shall see in the 
following chapter, on the form of inheritance which prevaila 

It is sometimes difficult to form an opinion whether certain 
slight differences between the sexes of birds are simply the 
result of variability with sexually-limited inheritance, without 
the aid of sexnal selection, or whether they have been augmented 
through this latter process. I do not here refer to the many 
instances where the male displays splendid colours or other 
ornaments, of which the female partakes to a slight degree ; for 
these are almost certainly due to characters primarily acquired by 
the male having been more or less transferr^ to the female. But 
what are we to conclude with respect to certain birds in which, 
for instance, the eyes differ slightly in colour in the two sexes?** 
In some cases the eyes differ conspicuously; thus with the 
storks of the genus Xmorhynchus, those of the male are blackish- 
hazel, whilst those of the females are gamboge-yellow; with 
many hornbills (Bucoros), as I hoar from Mr. Blyth,** the males 
have intense crimson eyes, and those of the females are white. 
In the Bwxrot hicomi$, the hind margin of the casque and a 
striite on the crest of the beak ore black in the male, but not so 
in the female. Are we to suppose that these black marks and 
the crimson colour of the eyes have been preserved or augmented 
through sexnal selection in the males? This is very doubtful ; 

** On th«M points se« also ‘ VtrU- of a Podica and Oallicrez in ‘ Ibis,’ 
tion of Animals and Plants under vol. U. I860, p. 206; and vol. v. 
Docnesticatiun,’ vol. i. p. 2S3 ; vol. ii. 1863, p. 426. 
pp. 73, 75. *» St* also Jerdon, ‘ Birds of 

*’ See, for instance, on tbe irides IndU,’ vol. i. pp. 243-245. 
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for &fr. Bartlett shewed me in the Zoological Gardens that the 
inside of the month of this Bnoeroe is black in the mole and 
flesh-coionred in the female; and their external appellee or 
beauty would not bo thus affected. I obeerred in Chili" that 
the iris in the condor, when about a year old, is dark-brown, but 
changes at maturity into yellowish-brown in the male, and into 
bright red in the female. The male has also a small, longitu- 
dinal, leaden-coloured, fleshy crest or comb. The comb of many 
gallinaceous birds is highly ornamental, and assumes Tivid 
colours during the act of courtship ; but what are we to think 
of the dnll-colonred comb of the condor, which does not appear 
to ns in the least ornamental ? The same question may be a^wl 
in regard to various other characters, such as the knob on the 
base of the beak of the Chinese goose (.dnssr cygnoidti), which is 
much larger in the male than in the fcmala No certi^ answer 
can be given to these questions ; but we ought to bo cautions in 
assuming that knobs and various fleshy appendages cannot be 
attractive to the female, when we remember that with savage 
races of man various hideous deformities — deep scars on the 
face with the flesh raised into protuberances, the septum of 
the nose pierced by sticks or bones, holes in Ibe ears and lips 
stretched widely open— are all admired as ornamental. 

Whether or not unimportant differences between the sexes, 
such as those just specified, have been preserved through sexual 
selection, these differences, as well as all others, must primarily 
depend on the laws of variation. On the principle of correlated 
development, the plumage often varies on different parts of the 
body, or over the whole body, in the same manner. We see this 
well illustrated in certain breeds of the fowl. In all the breeds 
the feathers on the neck and loins of the males are elongated, 
and are called hackles ; now when both sexes acquire a top-knot, 
which is a new character in the genus, the feathers on the bead 
of the male become hackle-shaped, evidently on the principle of 
correlation ; whilst those on the head of the female are of the 
ordinary shape. The colour also of the hackles forming the 
top-knot of the male, is often correlated with that of the hackles 
on the neck and loins, as may be seen by comparing these 
feathers in the Golden and Silver-spangled Polish, the Houdans, 
and Crdve-ceeur bteeda In some natural species we may 
observe exactly the same correlation in the colours of these same 
feathers, as in the males of the splendid Gold and Amherst 
pheasants. 

The structure of each individual feather generally causes any 
“ ‘Zoology of the Voyage of B.M.S. Beagle,’ IMI, p. 6. 
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change in its colouring to be symmetrical ; we see this in the 
rarious laced, spangled, and pencilled breeds of the fowl ; and 
on the principle of correlation the feathers over the whole body 
are often coloured in the same nuumer. We are thns enabled 
without much trouble to rear breeds with their plumage marked 
almost as synunetrically as in natural species. In laced and 
spangled fowls the coloured margins of the feathers are abruptly 
defined ; but in a mongrel raised by me from a black Spanish 
cock glossed with green, and a white game-hen, all the feathers 
were greenish-black, excepting towards their extremities, which 
were yellowish-white; but between the white extremities and 
the black bases, there was on each feather a symmetrical, curved 
sone of dark-brown. In some instances the shaft of the leather 
determines the distribution of the tints; thns with the body- 
feathers of a mongrel from the same black Spanish cock and a 
sUver-spangled Polish hen, the shaft, together with a narrow 
space on each side, was greenish-black, and this was surrounded 
by a regular zone of dark-brown, edged with brownish-white. 
In these cases we have feathers synunetrically shaded, like those 
which give so much elegance to the plumage of many natural 
sp^ies. I have also noticed a variety of the common pigeon 
with the vring-bars symmetrically zoned with three bright 
shades, instead of being simply black on a slaty-blue ground, as 
in the parent-speciea 

In many groups of birds the pimnage is differently coloured 
in the several species, yet certain spots, marks, or stripes are 
retained by all. Arudogons cases occur with the breeds of the 
pigeon, which usually retain the two wing-bars, though they 
may be coloiued red, yellow, white, black, or blue, the rest of the 
plumage being of some wholly different tint. Here is a more 
curious case, in which certain marks are retained, thongh 
coloured in a manner almost exactly the opposite of what is 
natural ; the aboriginal pigeon has a blue tail, with the terminal 
halves of the outer webs of the two outer tail feathers white ; now 
there is a sub- variety having a white instead of a blue tail, with 
precisely that part black which is white in the parent-species.” 

Formation and Variability of tht Ocelli or tyedike Spots on the 
rismagt of Birds. — As no ornaments are more beautiful than the 
ocelli on the feathers of varions birds, on the hairy coats of some 
mammals, on the scales of reptiles and fishes, on the skin of 
amphibians, on the wings of many Lepidoptera and other insects, 
they deserve to be especially noticed. An ocellus consists of a 
spot within a ring of another colour, like the pupil within the 

" B«chit«ln, ‘ XatargeMhiente Dcutaclilanda,’ B. It. 1795, a. 31, on a 
nb-Tiirioty of Che Monck pigeon. 
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iris, but the central spot is often surrounded by additional con- 
centric zones. The ocelli on the tail-coverts of the peacock offer 
a familiar example, as well as those on the wings of the peacock- 
butterfly (Vanessa). Mr. Trimen has given me a description of 
a S. African moth (Qyananit mm), alli^ to our Emperor moth, 
in which a magnificent ocellus occupies nearly the whole surface 
of each hinder wing; it consists of a black centre, including a 
semi-transparent crescent-shaped mark, surrounded by successive, 
ochre-yellow, black, ochre-yeUow, pink, white, pink, brown, and 
whitish zones. Although we do not know the steps by which 
these wonderfully beautiful and complex ornaments have been 
developed, the process has probably been a simple one, at least 
with insects ; for, as Mr. Trimen writes to me, “ no characters of 
“ mere marling or coloration are so unstable in the Lepidoptera 
" as the ocelli, both in number and size." Mr. Wallace, who 
first called my attention to this subject, shewed me a series of 
specimens of our common meadow-brown butterfly (/Ayjxircito 
janira) exhibiting numerous gradations from a simple minute 
black spot to an elegantly-shaded ocellus. In a S. African 
butterfly (OyKo leda, Liim.), belonging to the same family, the 
ocelli are even still more variabla In some specimens (A, fig. 53) 
large spaces on the upper surface of the wings are coloured 
black, and include irregular white marks; and from this state 
a complete gradation can be traced into a tolerably perfect 
ocellus (A'), and this results from the contraction of the irregular 
blotches of colour. In another series of spwimens a gradation 
can be followed from excessively minute white dots, surrounded 
by a scarcely visible black line (B), into perfectly symmetrical 
and large ocelli (B').“ In cases like these, the development 
of a perfect ocellus does not require a long course of variation 
and selection. 

With birds and many other animals, it seems to follow from 
the comparison of alh^ species that circular spots are often 
generated by the breaking up and contraction of stripes. In the 
Tragopan pheasant faint white lines in the female represent the 
I Nantiful white spots in the male ; and something of the same 

kind may be observed in the two sexes of the Argus pheasant, 
llowever this maybe, appearances strongly favour the belief that 
on the one hand, a dark spot is often formed by the colouring 



*• This woodcut has been en- 
graved from » besntifnl drawing, 
most kindly mode for me by Mr. 
Trimen ; see also his description of 
the wonderful amount of vorUtion 
in the coloration and shape of the 



wings of this butterfly, in his 
* Rhopnlocer* Africie Anstrnlis,’ p. 



** Jerdon, 'Birds of Indio,' voi. 
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matter being drawn towards a central point from a surrounding 
sone, which latter is thus rendered lighter; and, on the other 
band, that a white spot is often formed by the colour being driTeu 
sway from a central point, so tliat it acctunniates in a surround- 
ing darker zone. In either case an ocellus is tlie result The 
Colouring matter seems to bo a nearly constant quantity, but is 
1 3distributed, either centripetally or contrifugally. The feathers 




of the common guinea-fowl offer a good instance of white spots 
inrronndcd by darker zones ; and wherever the white spots are 
large and stand near each other, the surrounding dark zones 
become confluent. In the same wing-feather of the Argus 
. pheasant dark spots may be seen surrounded by a pale zone, 
and white spots by a dark zone. Thus the formation of an 
ocellus in its most elementary state appears to be a simple affair. 
By what further steps the more complex ocelli, which are sur- 
rounded by many successiTe zones of colour, have been generated. 
I will not pretend to say. But the zoned feathers of the mongrel 
from differently colour^ fowls, and the extraordinary variability 
of the ocelli on many Lepidoptera, lead us to conclude that their 
formation is not a complex process, but depends on some slight 
and graduated change in the nature of the adjoining tissues. 
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Gradation Secondary Sexual Churactere . — CSases of gradation 
ore important, as shewing ns that highly complex ornaments 
may he acqnir^ by small successive steps. In order to discover 
the actual steps % which the male of any existing bird has 
acquired his magnificent colours or other ornaments, we oi^ht 
to behold the long line of his extinct progenitors ; but this is 
obviously impossibla We may, however, generally gain a clue 
by comparing all the species of the same group, if it be a largo 
one; for some of them will probably retain, at least partially, 
traces of their former characters. Instead of entering on 
tedious details respecting varions groups, in which striking 
instances of gradation could be given, it seems the best plan to 
take one or two strongly marked cases, for instance that of the 
pcacook, in order to see if light can be thrown on the steps by 
which this bird has become so splendidly decorated. The 
peacock is chiefiy remarkable from the extraordinary length of his 
tail-coverts ; the tail itself not being much elongat^ The barbs 
along nearly the whole length of these feathers stand separate or 
are decomposed ; but this is the case with the feathers of many 
species, and with some varieties of the domestic fowl and pigeon. 
The barbs coalesce towards the extremity of the shaft forming 
the oval disc or ocellus, which is certainly one of the most 
beautiful objects in the world. It consists of an iridescent, in- 
tensely blue, indented centre, surrounded by a rich green zone, 
this by a broad coppery-brown zone, and this by five other narrow 
zones of slightly different iridescent shades. A trifling character 
in the disc deserves notice ; the barbs, for a space along one of 
the concentric zones are more or less destitnte of their barbnles, 
so that a port of the disc is surrounded by an almost transparent 
zone, which gives it a highly finished aspect But I have else- 
where described an exactly analogous variation in the hackles 
of a sub-variety of the game-cock, in which the tips, having a 
metallic lustre, “are separated from the lower p^ of the 
“ feather by a symmetricily shaped transparent zone, composed 
" of the naked portions of the barbs.” The lower margin or 
base of the dark-blue centre of the ocellus is deeply indented 
on the line of the shaft The surrounding zones likewise shew 
traces, as may be seen in the drawing (fig. 54), of indentations, 
or rather breaks. These indentations Ae common to the Indian 
and Javan peacocks (Pavo cristatue and P. muticue); and they 
seemed to deserve psirticular attention, as probably connected 
with the development of the ocellns ; but for a long time I could 
not conjecture their meaning. 

** * Variation of Animals and Plants under Domestication,’ vol. i. p. 254 
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If we admit the principle of gradoal evolntion, there mnst 
formerly have exist^ many speciea which present^ every snc- 
ceasive step between the wonderfully elongated tail-coverts of 
the peacock and the short tail-coverts of all ordinary birds ; and 
again between the magnificent ocelli of the former, and the 
simpler ocelli or mere coloured spots on other birds ; and so with 
all the other characters of tlie p«ux)ck. Let ns look to the allied 
Gailinacete for any still-existing gradations. The species and 



Fit. M. FMtbrr of PMnock, about two-thirds of natarai at». drasm bjr Mr. Ford. 
The trannaniit tom ia rrpraaentod by the ootennoet white aooe. arnSned to the 
ipiK r end of U>e diac. 

gnb-specios of Polyplectron inhabit oonntries adjacent to the 
Dative land of the peacock ; and they so far resemble this bird 
that they are sometimes called peacock-pheasants. I am also in- 
formed by Mr. Bartlett that they resemble the pei^k in their 
voice and in some of their habits. During the spring the males, 
as previously described, stmt about before the comparativel.v 
plain-coloured females, expanding and erecting their tail and 
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wing-feathers, which are ornamented with numerous ocelli. I 
request the reader to turn back to the drawing (fig. 61, p. 897) 
of a Foljplectron. In P. naptironit the ocelli are confined to 
the tail and the back is of a rich metallic blue ; in which re- 
spects this species approaches the Tuva peacock. F. hardtvickii 
possesses a peculiar top-knot, which is also somewhat like 
that of the Ja-va peacock. In all the species the ocelli on the 
wings and tail are either circular or oral, and consist of a 
beautifal, iridescent, greenish-blue or greenish-purple disc, with 
a black border. This border in P. chinquit sh^es into brown, 
edged with cream-colour, so that the ocellus is here surrounded 
with variously shaded, though not bright, concentric zones. The 
unusual length of the tail-coverts is another remarkable character 
in Polyplectron; for in some of the species they are half, and in 
others two-thir^ as long as the true tail-feathers. The tail- 
coverts are ocellated as in the peacock. Thus the several species 
of Polyplectron manifestly make a graduated approach to the 
peacock in the length of their tail-coverts, in the zoning of the 
ocelli, and in some other characters. 

Notwithstanding this approach, the first species of Polyplectron 
which I examined almost made me give up the search; for I 
found not only that the true tail-feathers, which in the peacock 
are quite plain, were ornamented with ocelli, but that the ocelli 
on all the feathers differed fundamentally from those of the 
Iieacock, in there being two on the same feather (fig. 66), one on 
each side of the shaft. Hence I concluded that the early pro- 
genitors of the peacock could not have resembled a Polyplectron. 
But on continuing my search, I observed that in some of the 
species the two ocelli stood very near each other; that in the 
Wl-feathers of P. hardwickii they touched each other; and. 
finally, that on the tail-coverts of this same species as well as of 
P. malaeceiue (fig. 56) they were actually confluent. As the 
central part alone is confluent, an indentation is left at both the 
upper and lower ends ; and the surrounding coloured zones are 
likewise indented. A single ocellus is thus formed on each tail- 
covert, though still plainly betraying its double origin. These 
confluent ocelli differ from the sin^e ocelli of the peacock in 
having an indentation at both ends, instead of only at the lower 
or basal end. The explanation, however, of this difference is 
not difficult; in some species ef Polyplectron the two oval 
ocelli on the same feather stand parallel to each other ; in other 
species (as in P. chinquit) they converge towards one end; now 
the partial confluence of two convergent ocelli would manifestly 
leave a much deeper indentation at the divergent than at the 
convergent end. It is also manifest that if the convergence were 
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strongly pronounced and the confluence complete, the indentation 
at the convergent end would tend to disappear. 

The tail-feathers in both sp^ies 
of peacock are entirely destitute 
of ocelli, and this apparently is 
related to their being covered up 
and concealed by the long tail- 
coverts. In this respect they 
differ remarkably from the tail- 
feathers of Polyploctron, which 
in most of the species are or- 
namented with lar^r ocelli than 
those on the tail-oovorts. Hence 
I was led carefully to examine the 
tail-feathers of the several species, 
in order to discover whether their 
ocelli shewed any tendency to dis- 
appear; and to my great satis- 
faction, this appeared to bo so. 

The central tail-feathers of 
najicleonu have the two ocelli on 
each side of the shaft perfectly 
developed ; but the inner ocellus 
becomes less and less conspicuous 
on the more exterior-tail-feathers, 
until a mere shadow or rudiment 
is left on the inner side of the 
outermost feather. Again, in P. 
malaccense, the ocelli on the tail- 
ooverts are, as we have seen, 
confluent ; and these feathers are 
of unusual length, being two- 
thirds of the length of the tail- 
feathers, so that in both these 
respects they approach the (ail- 
eoTcrts of the i>eacock. Now in 
P. malaccmie the two central tail- 
feathers alone are ornamented, 
each with two brightly-coloured 
ocelli, the inner ocellus having 
completely disappeared from all 
the other tail-feathers. Conse- 
quently the tail-coverts and tail-fmthers of this species of Poly- 
plectron make a near approach in structure and ornamentation 
to tho corresponding feathers of the peacock. 
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As «sr, then, ss gradation throws light on the steps by which 
the magnificent train of the peacock has been acquirud, hardly 
anything more is needed. If we picture to onrselTos a progeni- 
tor of the peacock in an almost exajtly intermediate condition 
between t^ existing peacock, with hia enormously elongated 
tail-coTerts, ornamented with single ocelli, and an ordinary 
gallinaceous bird with short tail-coverts, merely spotted with 
some colour, we shall see a bird allied to Polyplectron— that is, 
with tail-coverts, capable of erection and expansion, ornamented 
with two partially confluent ocelli, and long enough almost to 
conceal the tail-feathers, the latter having already partially lost 
their ocelli. The indentation of the central dine and of the 
surrotmding xones of the ocellus, in both species of peacock, 
speaks plainly in favour of this view, and is otherwise in- 
explicable. The males of Polyplectron aro no doubt beautiful 
birds, but their beauty, when viewed from a little distance, 
cannot be compared with that of the peacock. Many female 
progenitors of the peacock must, during a long line of descent, 
have appreciated this snperiority ; for they have unconsciously, 
by the continued preference of the most beautiful males, rendered 
the peacock the most splendid of living birds. 

Arjftti jpAsasanf.— Another excellent case for investigation is 
offered by the ocelli on the wing-feathers of the Argus pheasant, 
which are shaded in so wonderful a manner as to resemble balls 
lying loose within sockets, and consequently differ from ordinary 
ocelli. No one, I presume, will attribute the shading, which has 
excited the admiration of many experienced artists, to chance 
— to the fortuitous concourse of atoms of colouring matter. 
That these ornaments should have been formed through the 
selection of many snoceesive variations, not one of which was 
(iriginally intend^ to produce the ball-and-socket effect, seems 
as incredible, as that one of Bapbael’s Madonnas should have 
been formed by the selection of chance daubs of paint made by a 
long succession of young artists, not one of whom intended at 
first to draw the human figure. In order to discover how the 
ocelli have been developed, wo cannot look to a long line ot 
progenitors, nor to many closely-allied forms, for such do not 
now exist. But fortunately the several feathers on the wing 
suffice to give us a clue to the problem, and they prove to de- 
monstration tlut a gradation is at least possible from a mere 
spot to a finished ball-and-socket ocellus. 

■nie wing- feathers, bearing the ocelli, are covered with dark 
■Wpee (fig. 67) or with rows of dark spots (fig. 69), each Btrii>e 
or tow of spots running obliquely down the outer side of the 
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abaft to one of the ooellL The spots are generally dongatod in a 
line tranarerae to the row in which ttey stand. They often 
become oonflnent, either in the line of the row— and then they 
form a longitudinal stripe— or tiansTeniely, that is, with the 
spots in the alining 
rows, and then they 
form trousvorso stripes. 

A spot sometimes 
tureaks up into smaller 
Qwts, which still stand 
in their proper places. 

It will be convenient 
first to describe a per- 
fect ball - and - socket 
ocellns. This consists 
of an intensely black 
circular ring, snrronnd- 
ing a space shaded so 
as exactly to resemble 
a ball. The figure here 
given has been ad- 
mirably drawn by Mr. 

Ford and well engraved, 
but a woodcut cannot 
exhibit the exquisite 
shading of the original 
Tlie ring is almost 
always slightly broken 
or interrupted (see fig. 

67) at a point in the 
upper half, a little to 
the right c^, and alnve 
the white shade on the 
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enclosed ball ; it is also 
sometimes broken to- 
wards the base on tlie ith^thrih«a,bi 
right hand. These 
little breaks have an important meaning. The ring is always 
imich thickened, with the edges ill-defined towards the left- 
hand upper oomer, the feather being held erect, in the posi- 
tion in which it is here drawn. Beneath this thickened part 
there is on the surface of the ball an oblique almost pure-white 
mark, which shades off downwards into a palo-Ioadcn hue, and 
this into yellowish and brown tints, which insensibly become 
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darker and darker toward* the lower part of the ball It is this 
shading which givee so admirably the effect of light a hining on 
a convex surface. If one of the balls be examined, it will be seen 
that the lower part is of a brown tint and is indistinctly sepa- 
rated by a curved oblique line from the upper part, which is 
yellower and more leaden ; this curved oblique line runs at right 
angles to the longer axis of the white patch of hght, and indeed 
of all the shading; but this difference in colour, which cannot 
of course be shown in the woodcut, does not in the least interfere 
with the perfect shading of the ball. It should be particularly 
observed that each ocellus stands in obvious connection either 
with a dark stripe, or with a longitudinal row of dark spots, for 
both occur indifferently on the same feather. Thus in fig. 57 stripe 
A runs to ocellus o; B runs to ocellus 6; stripe C is broken in 
the upper pert, and runs down to the next sncoecding ocellus, 
not represented in the wood- 
cut ; D to the next lower one, 
and £o with the stripes E 
and F. Lastly, the several 
ocelli are separated from each 
other by a pale surface bear- 
ing irregular black marks. 

I will next describe the 
other extreme of the series, 
namely, the first trace of 
an ocellus. The short se- 
condary wing -feather (fig. 
68), nearest to the body, 
is marked like the other 
feathers, with oblique, lon- 
gitudinal, rather irregular, 
rows of very dark spots. 
The basal spot, or that near- 
est the shaft, in the five lower 
rows (excluding the lowest 
one) is a little larger than 
the other spots of the same 
”*■ “ ®*°“' 
gat^ in a transverse direc- 
tion. It differs also ftom the other spots by being bordered 
on its upper side with some dull fulvous shading. But this 
spot is not in any way more remarkable than those on the 
plumage of many birds, and might easily be overlooked. The 
next higher spot does not differ at all from the upper ones in 
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the same row. ITie larger baaal spota occupy exactly the 
relative position on these feathers, as do the perfect ocelli on 
the longer wing-feathers. 

By looking to the next two or three sncoeeding wing-feathers, 
an absolntely insensible gradation can be traced &om one of the 
last-described basal spots, together with the next higher one in 
the same row, to a curious ornament, which cannot be called an 
ocellus, and which I will name, from the want of a better term, 
an “ elliptic ornament” These are shown in the accompanying 
figure (fig. 69). We here see several oblique rows. A, B, C, D, 




Ac. (see the lettered diagram on the right hand), of dark spots 
of the usual character. Each row of spots runs down to and is 
connected with one of the elliptic ornaments, in exactly the 
same manner as each stripe in fig. 67 runs down to, and is 
connected with, one of the ball-and-socket ocelli Looking to 
any one row, for instance, B, in fig. 69, the lowest mark (6) is 
thicker and considerably longer than the upper spots, and has 
its left extremity pointed and curved upward. This black mark 
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is abruptly bordered on ita upper aide by a rather broad apace of 
richly ahaded tinU, beginning with a narrow brown zone, which 
paasea into orange, and thia into a pale leaden tint, with the end 
towarda the shaft much paler. These ahaded tints together 611 up 
the whole inner space of the elliptic ornament. The mark (6) 
corresponds in every respect with the baaal shaded spot of the 
simple feather described in the last paragraph (6g. ^), but is 
more highly developed and more brightly coloured. Above and to 
the right of thia spot (i 6g. 59), with its bright shading, there is 
a long narrow, black mark (c), belonging to the same row, and 
which is arched a little downwards so as to face (5). This mark 
is sometimes broken into two portions. It is also narrowly edged 
on the lower side with a fulvous tint. To the left of and above 
c, in the same oblique direction, but always more or less distinct 
from it, there is another black mark(d). This mark is generally 
sub-triangular and irregular in shape, but in the one lettered in 
the diagram it is unusually narrow, elongated, and regular. It 
appareutly consists of a lateral and broken prolongation of the 
mark (e), together with its con&nence with a broken and prolonged 
part of the next spot above ; but I do not feel sure of this. These 
three marks, b, e, and d, with the intervening bright shades, form 
together the so-called elliptic ornament. These ornaments placed 
parallel to the shaft, manifestly correspond in position with the 
ball-and-socket ocelli Their extremely el^iant appearance can- 
not be appreciated in the drawing, as tte orange and leaden tints, 
contrasting so well with the black marks, cannot be shewn. 

Between one of the elliptic ornaments and a perfect ball-and- 
socket ocellus, the gradation is so perfect that it is scarcely 
possible to decide when the latter term ought to be used. The 
passage from the one into the other is effected the elongation 
and greater curvature in opposite directions of the lower black 
mark (6 Bg. 69), and more especially of the upper one (e), 
together with the contraction of the elongated sub-triangular or 
narrow mark (d), so that at lost these three marks become con- 
Buent, forming an irregular elliptio ring. This ring is gradually 
rendered more and more circular and regular, increasing at the 
some time in diameter. I have here given a drawing (Bg. 60) 
of the natural size of on ocellus not as yet quite perfect The lower 
part of the black ring is much more enired than is the lower 
mark in the elliptio ornament (i Bg. 59). The upper part of 
the ring consists of two or three separate portions ; and there is 
only a trace of the thickening of the portion which forms the 
black mark above the white shade. This white shade itself is 
not as yet much concentrated; and beneath it the surface is 
brighter coloured than in a perfect ball-and-sooket ocellus. Even 
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in the meet perfect ocelli, traces of the junction of tliree or four 
elongated block marks, by which the ring has been formed, may 
often be detected. The irr^lar sob-triangular or narrow mars 
(d fig. 59), manifestly form^ by its 
contraction and equalisation, the 
thickened portion of the ring above 
the white shade on a perfect ball- 
and-socket ocellus. The lower part 
of the ting is invariably a little 
thicker than the other parts (see 
fig. 57), and this follows from the 
lower black mark of the elliptio 
ornament (i fig. 59) having origi- 
nally been thicker than tbe upper 
mark (c). Every step can be fol- 
lowed in the process of confiucnce 
and modification; and the black 
ring which surrounds the ball of 
the ocellus is unquestionably formed 
by the union and modification of 
the three black marks, i, e, d, of 
the elliptio ornament The irre- 
gular zigzag black marVa between *'*• **• «*nn* in u bufr- 

the successive ocelli (see again fig. 

57) are plainly due to the breaking »«u<ia. 

up of the somewhat more regular but iHiinilar marks between 

the elliptio ornaments. 

The successive steps in the sba/Hng of the ball-and-sockct 
ocelli can be followed out with equal clearness. The brown, 
orange, and pale leaden narrow zones, which border the lower 
black mark of the elliptio ornament can be seen gradually to 
become more and more softened and shaded into each other, 
with the upper lighter part towards the left-hand comer ren- 
dered still lighter,, so as to become almost white, and at the same 
time more contnuded. But even in the most perfect ball-and- 
socket ocelli a slight difference in the tints, though not in the 
shading, between the upper and lower parts of the ball can bo 
perceived, as before notic^ ; and the b'ne of separation is oblique, 
in the same direction as the bright-coloured shades of the 
elliptic ornaments. Thus almost every minute detail in the 
shape and colouring of the ball-and-socket ocelli can he sliewn to 
follow from gradual changes in the elliptic ornaments ; and the 
development of the latter can be traced by equally small steps 
ftom the union of two almost simple spots, the lower one (fig. 5ci) 
having some dull fulvous shading on its upper side. 
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The extremitie* of the longer secondary feathers which hear 
the perfect ball-and-socket ocelli, are pecnliarly ornamented 
(fig. 61). The oblique longitudinal stripes suddenly cease 
upwards and become conhsed ; and abore this limit the whole 
upper end of the feather (a) is 
oorered with white dots, sur- 
rounded by little black rings, 
standing on a dark groniuL 
The oblique stripe belonging to 
the uppermost ocellus (6) is 
barely represented by a rery 
short irregular black mark uith 
the usual, ourrod, tranrerse base. 
As this stripe is thus abruptly 
cut off, we can perhaps under- 
stand from what has gone before, 
how it is that the upper thickened 
part the ring is him absent ; for, 
as before stated, this thickened 
part apparently stands in some 
relation with a broken prolonga- 
tion from the next higher spot. 
From the absence of the upper 
and thickened part of the ring, 
the uppermost oocllns, though 
perfect in all other respects, 
appears as if its top had been 
obliquely sliced oft It would, 
I think, perplex sny one, who 
helieres that tho plumage of 
the Argus-pheasant was created 
as we now see it, to account for 
the imperfect oondition of the 
uppermost ocellus. I should add 
that on the secondary wing- 
feather &rthest from the body, 
all the ocelli are smaller and 
less perfect than on the other 
feathm, and hare the upper 
part of the ring deficient, as in the case just mentioned. The 
imperfection here seems to be connected with the fact that the 
spots on this feather shew lees tendency than usual to become 
confluent into stripes ; they are on tho contrary, often broken up 
into smaller spots, so that two or three rows run down to tho 
same ocellus. 
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There still remains another very curions p(^t, first ohserred 
by Mr. T. W. Wood," which deserres attention. In a photograph, 
given me by Mr. Ward, of a specimen mounted as in the act of 
display, it may be seen that on the feathers which are held 
{Mrpeudicniarly, the white marks on the ocelli, representing 
light reflected from a convex surface, are at the upper or 
further end, that is, are directed upwards ; and the bird whilst 
displaying himself on the ground would naturally be illuminated 
from above. But hero comes the curious point, the outer 
feathers are held almost horizontally, and their ocelli ought like- 
wise to appear as if illuminated from above, and consequently 
the white marks ought to be placed on the upper sides of the 
ocelli ; and wonderful as is the fact they are thus placed I Hence 
the ocelli on the several feathers, though occupying very different 
positions with respect to the light, all appear as if illuminated 
from above, just as an artist wonld have shaded them. Never- 
theless they are not illuminated from strictly the same point 
as they ought to be ; for the white marks on the ocelli of the 
feathers which are held almost horizontally, are placed rather 
too much towards the further end ; that is they are not suffi- 
ciently lateral. We have, however, no right to expect absolute 
}wrfeotion in a part rendered ornamental through sexual selec- 
tion, any more than we have in a part modified through natural 
selection for real use ; for instance in that wondrous organ the 
human eya And we know what Helmholtz, the highest authority 
in Enro{M on the subject, has said about the human eye; that 
if an optician had sold him an instrument so carelessly made, he 
would have thought himself fully justified in returning it“ 

We have now seen that a perfect series can be followed, from 
simple spots to the wonderful ball-and-socket ornaments. Mr. 
Gould, who kindly gave me some of these feathers, fully agrees 
with me in the completeness of the gradation. It is obvious 
that the stages in development exhibited by the feathers on the 
same bird, do not at all necessarily shew us the steps passed 
through by the extinct progenitors of the species; but they 
probably give us the clue to the actual steps, and they at least 
prove to demonstration that a gradation is possible. Bearing in 
mind how carefully the male Argus pheasant displays his plumes 
before the female, as well as the many facts rendering it probable 
that female birds prefer the more attractive males, no one who 
admits the agency of sexual selection in any case, will deny that 
a simple dark spot with some fulvous shading might be converted, 
through the approximation and modification of two adjoming 
“ The ‘Field,’ May 28, 1870. Snbjects,’ Eng. trsns. 1873, pp. 219, 
Fopular Lectnree on Saeatifio 227, 269, 390. 
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spots, tc^ethor with some slight increase of colour, into one of the 
so-called elliptic ornaments. These latter ornaments have been 
shewn to man; persons, and all have admitted that they are 
beautiful, some thinking them even more so than the ball-and- 
socket ocelli. As the secondary plumes became lengthened 
through sexual selection, and os the elliptic ornaments increased 
in diameter, their colours apparently became less bright ; and 
then the ornamentation of the plumes had to bo gained by an 
improvement in the pattern and shading ; and this process was 
carried on until the wonderful ball-and-socket ocelli were finally 
developed. Thus we can understand— and in no other way os 
it seems to me— the prosent condition and origin of the orna- 
ments on the wing-fcathors of the Argus pheasant. 

From the light afforded by the principle of gradation— from 
what we know of the laws of variation — from the changes which 
have taken place in many of our domesticated birds — and, lastly, 
from the character (as we shall hereafter see more clearly) of the 
immature plumage of young birds— we can sometimes indicate 
with a certain amount of confidence, the probable steps by which 
the moles have acquired their brilliant plumage and various 
ornaments ; yet in many cases we are involved in complete 
darkness. Mr. Gould several years ago pointed out to me a 
humming-bird, the Uroetkte henjamini, remarkable for the curious 
differences between the sexes. The male, besides a splendid 
gorget, has greenish-black tail-feathers, with the four central 
ones tipped with white ; in the female, as with most of the allied 
species, the three outer tail-feathers on each side are tipped with 
white, so that the noale has the four central, whilst the female 
has t^ six exterior feathers ornamented with white tips. What 
makes the case more carious is that, although the colouring of 
the tail differs remarkably in both sexes of many kinds of 
humming-birds, Mr. Gould does not know a single species, lie- 
sides the Urosticte, in which the male has the four central 
feathers tipped with white. 

The Duke of Argyll, in commenting on this case,** passes over 
sexual selection, and asks, “ What explanation does the law of 
" natural selection give of such spedfio varieties as these ?” He 
answers “ none whatever and I quite agree with him. But 
can this be so confidently said of sexual selection ? Seeing in 
bow many ways the tail-feathers of humming-birds differ, why 
should not the four central feathers have varied in this one 
species alone, so as to have acquired white tips ? The varirtions 
may have been gradual, or somewhat abrupt as in the case 
•• • The Keign of Law,’ 1867, p. 247. 
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i-eoently given of the humming-birds near Bogota, in which 
oertain individuals alone have the " central tail-feathers tipped 
“ with beautiful green.” In the female of the Urosticte I 
noticed extremely minute or mdimental white tips to the two 
outer of the four central black tail-feathers; so that here we 
have an indication of change of some kind in the plumage of 
this species. If we grant the possibility of the central tail- 
feathers of the male varying in whiteness, there is nothing strange 
in such variations having been sexually selected. The white 
tips, together with the small white ear-tnfls, certainly add, os 
the Duke of Argyll admits, to the beauty of the male; and 
whiteness is apparently appreciated by other birds, as may be 
inferred from such cases as the snow-white male of tlie Bell-bird. 
The statement made by Sir B. Heron should not be forgotten, 
namely, that his peahens, when debarred from access to the pied 
peacock, would not unite with any other male, and during that 
season produced no offspring. Nor is it strange that variations 
in the tail-feathers of the Urosticte should have been specially 
selected for the sake of ornament, for the next succeeding genus 
in the family takes its name of Metallura from the splendour of 
these feathers. We have, moreover, good evidence thathnmming- 
birds take espocial pains in displaying their tail-feathers ; Mr. 
Belt,** after describing the beauty of the Floriiuga mdlivora, says, 
" I have seen the female sitting on a branch, and two moles 
" displaying their charms in front of her. One would shoot up 
“ like a rocket, then suddenly expanding the snow-white tail, like 
” an inverted parachute, slowly descend in front of her, turning 

*' round gradually to shew off bock and front The 

” expanded white tail covered more space than all the rest of the 
“ bird, and was evidently the grand feature in the performance. 
" Whilst one male was descending, the other would shoot up 
“ and come slowly down expanded. The entertainment would 
” end in a fight between the two performers ; but whether the 
" most beautiful or the most pugnacious was the accepted 
“ suitor, I know not.” Mr. Gould, after describing the peculiar 
plumage of the Urosticte, adds, “ that ornament and variety is 
” the sole object, I have myself but little doubt”** If this bo 
admitted, we can perceive that the males which during former 
times were decked in the most elegant and novel manner would 
have gained an advantage, not in the ordinary straggle for life, 
but in rivalry with other mates, and would have left a larger 
number of offspring to inherit thdr newly-acquired beauty. 

“ ‘The Nataraliit la KicarsfU,’ “ ■ Introduction to the Trochl- 
md, p. 112 lid*,’ 1881, p. 110. 
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CHAPTEB XV. 

BUUM — conltntMtj. 

bucnwios u to why the melee alone of lome tpeciet, and both auei of 
otheri, are bright! j oolonred — On Mxnallj-limlted inheritance, aa applied 
to rariona itmeturee and to brightlT-colonred plnmage— Nidificatioa in 
relatioa to oolonr — Loaa of nuptial plumage during the winter. 

\Vb baye in this chapter to consider, why the females of many 
birds have not acquired the same ornaments as the male ; and 
why, on the other hand, both sexes of many other birds are 
equally, or almost equally, ornamented? In the following 
chapter we shall consider the few cases in which the female is 
more conspicuously coloured than the male. 

In my ‘ Origin of Species ’* I briefly suggested that the long 
tail of the peacock would be inconvenient, and the conspicnous 
black colour of the male capercailzie dangerous, to the female 
during the period of incubation; and consequently that the 
transmission of these characters from the male to the female 
oflspring bad been checked through natural selection. I still 
think that this may have occurred in some few instances : but 
after mature reflection on all the tacts which I have been able to 
collect, I am now inclined to believe that when the sexes difler, 
the successive variations have generally been from the first 
limited in their transmbsion to the same sex in wbieh they first 
arose. Since my remarks appeared, the subject of sexual 
coloration has be^ discussed in some very interesting papers 
by Mr. Wallace,’ who believes that in almost all cases the 
successive variations tended at first to be transmitted equally 
to both sexes ; but that the female was saved, through natural 
selection, from acquiring the conspicuous colours of the male, 
owing to the danger which she would thus have incurred during 
incubation. 

This view necessitates a tedious discussion on a difficnli 
point, namely, whether the transmission of a character, which is 
at first inherited by both sexes, can be subsequently limited in 
its transmission to one sex alone by means of natunU selection. 
We must bear in mind, aa shewn in the preliminary chapter on 
sexual selection, that characters which are limi^ in their 
development to one sex are always latent in the other. An 

• Fonrtb •dltlon, 1886, p. 341. 1887. ‘ Jounul of Travel,’ voL L 

• • Wettmiailcr Bevitw,’ July, 1888, p. 73. 
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imaginary illnstration will best aid ns in seeing the difficnlty of 
the case: we may suppose that a fancier wished to make a 
breed of pigeons, in which the males alone should bo coloured 
of a pale blue, whilst the females retained their former slaty 
tint. As with pigeons characters of all kinds are usually trans- 
mitted to both sexes equally, the fancier would have to try to 
convert this latter form of inheritance into sexually-limited 
transmission. All that he could do would be to persevere in 
•electing every male pigeon which was in the least degree of a 
paler blue; and the natural result of this process, if steadily 
carried on for a long time, and if the pale variations wore 
strongly inherited or often recurred, would be to make his 
whole stock of a lighter blue. But our fancier would be com- 
pelled to match, generation after generation, his pale blue males 
with slaty females, for be wishes to keep the latter of this 
colour. The result would generally be the production either of 
a mongrel piebald lot, or more probably the speedy and 
complete loss of the i«lo-blne tint; for the primordial slaty 
colour would be transmitted with prepotent force. Supposing, 
however, that some pale-blue males and slaty females were 
produced during each successive generation, and were always 
crossed together ; then the slaty females would have, if I may 
use the expression, much blue blood in their veins, for their 
fathers, gnmdfathers, &c., will all have been blue birds. Under 
these circumstances it is conceivable (though I know of no 
distinct facts rendering it probable) that the slaty females might 
acquire so strong a latent tendency to pale-blueness, that they 
would not destroy this colour in their male ofi&pring, their 
female offspring still inheriting the slaty tint If so the desired 
end of making a breed with the two sexes permanently different 
in colour might bo gained. 

The extreme importance, or rather necessity in the above case 
of the desired character, namely, pale-blueness, being present 
though in a latent state in the female, so that the male o&pring 
ahould not be deteriorated, will be best appreciated as follows : 
the male of Soemmerring's pheasant has a tail thirty-seven 
inches in length, whilst that of the female is only eight inches; 
the tail of the inale common pheasant is about twenty inches, 
and that of the female twelve inches long. Now if the female 
Soemmerring pheasant with her thorl tail were crossed with the 
male oommon pheasant, there can be no doubt that the male 
hybrid offspring would have a much longer tail than that of the 
pore offspring of the common pheasant. On the other band, if 
the female oommon pheasant, with a tail much longer than that 
of the female Soemmerring pheasant, were crossed with the male 
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of the latter, the male hybrid o&pring would hare a much 
^Korltr tail than that of the pure ofGspring of Soemmerring’s 
pheasant* 

Our fancier, in order to make his new breed with the males 
of a pale-blue tint, and the females unchanged, would hare to 
continue selecting the males during many generations; and 
each stage of paleness would have to be fixed in the males, 
and rendered latent in the females. The task would bo an 
extremely difficult one, and has never been tried, but might 
possibly be sucoeesfully carried out The chief obstacle would 
be the early and complete loss of the pale-blue tint, from the 
necessity of reiterated crosses with the slaty female, the latter 
not having at first any latent tendency to produce palo-blno 
offspring. 

On the other hand, if one or two mates were to vary ever so 
slightly in paleness, and the variations were from the first 
limited in their transmission to the male sex, the task of making 
a new breed of the desired kind would bo easy, for such males 
would simply have to be selected and matched with ordinary 
females. An analogous case has actually occurred, for there are 
breeds of the pigeon in Belgium* in which the males alone are 
marked with black striaj. So again Mr. Tegotmeier has recently 
shewn* that dragons not rarely produce silver-coloured birds, 
which are almost always hens; and ha himself has bred ten 
Mich females. It is on the other hand a very unusual event 
when a silver male is produced; so that nothing would be 
easier, if desired, than to make a breed of di^ons with blue 
males and silver females. This tendency is indeed so strong 
that when Mr. Tegetmeier at last got a silver male and matched 
him with one of the silver females, ho expected to get a breed 
with both sexes thus coloured ; he was however disappointed, 
for the young male reverted to the blue colour of his grand- 
ffither, the young female alone being silver. No doubt with 
patience this tendency to reversion in the moles, reared from an 
occasional silver male matched with a silver hen, might be 
eliminated, and then both sexes would be coloured alike ; and 
this very process has been followed with success by Mr. 
Esquilant in the case of silver turbits. 

With fowls, variations of colour, limited in their transmis- ' 
sion to the i^e sex, habitually occur. When this form of 

» Teimnlnok says that tha tall of For tha common phaaaaot, •»* 
the fomalo PAaaiontu &mmerrv<gii MacgUllTray, ‘ Hiat. Brit. Birdi,’ 
b only fix inches long, ‘Planches Tol. 1. pp. llS-121. 
oolorKes,’ Tol. v. 1838, pp. 487 and • Dr. Chapuia, ‘Le Pigeon Voya. 
488: the measurements above given gear Beige,’ 186!>, p. 87. 
were made for ma by Mr. Sclatar. * The ‘Fbld,’ Sept. 1872. 



© The Complete Work of Charles Darwin Online 



Chap. XV. Birds — Sexually Limited Inker itatue. 447 



inheriUnce prevails, it might well happen that some of the 
saccesaive variations would be transferred to the female, who 
would then slightly resemble the male, as actually occurs in 
some breeds. Or again, the greater number, but not all, of the 
successive steps might be transferred to both sexes, and the 
female would then closely resemble the male. There can hardly 
be a doubt that this is the cause of the male pouter pigeon 
having a somewhat larger crop, and of the male carrier pigeon 
liaving somewhat larger wattles, than their respective females ; 
for fanciers have not selected one sex mote than the other, and 
have had no wish that these characters should be more strongly 
displayed in the male than in the female, yet this is the case 
with both breeds. 

The same process would have to be followed, and the same 
difficulties encountered, if it were desired to make a breed with 
the females alone of some new colour. 

Lastly, our fancier might wish to make a breed with the two 
sexes difiering from each other, and both from the parent- 
species. Here the difficulty would be extreme, unless the suc- 
cessive variations were from the first sexually limited on both 
aides, and then there would be no difficulty. We see this with 
the fowl ; thus the two sexes of the pencilled Hambnrghs differ 
greatly from each other, and from the two sexes of the abori- 
ginal Uallut bankiva ; and both are now kept constant to their 
standanl of excellence by continued selection, which would bo 
impossible unless the distinctive characters of both were limited 
in their transmission. The Spanish fowl offers a more curious 
ease ; the male has an immense comb, but some of the successive 
variations, by the accumulation of which it was acquired, appear 
to have been transferred to the female ; for she has a comb many 
times larger than that of the females of the parent-species. But 
the comb of the female differs in one resp^ from that of the 
male, for it is apt to lop over; and within a recent period it has 
been ordered by the fancy that this should always be the ease, 
and snocoss has quickly followed the order. Now the lopping of 
the comb must be sexually limited in its transmission, otherwise 
it would prevent the comb of the male from being perfectly 
upright, which would be abhorrent to every fancier. On the 
other hand, the uprightness of the comb in the male must 
likewise be a sexually-limited character, otherwise it would 
prevent the comb of the female from lopping over. 

From the foregoing illustrations, we see that even with almost 
unlimited time at command, it wcnld be an extremely difficult 
and complex, perhaps an imposaiWe process, to change one form 
of tranamiasiou into the other through seleotiw. Therefore, 
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withoat distinct evidence in each case, I am nnwilling to admit 
that this has been effected in natural species. On the other 
hand, by moans of sncoessive variations, which were from the 
first sexually limited in their transmission, there would not be 
tbe least difBculty in rendering a male bird widely different in 
colour or in any other character from the female; the latter 
being left unaltered, or slightly altered, or specially modified fur 
the ^e of protection. 

As bright colours are of service to the males in their rivalry 
with other males, such colours would be selected, whether or 
not they were transmitted exclusively to the same sex. Conse- 
quently the females might be expected often to partake of the 
brightness of the moles to a greater or less degree; and this 
occurs with a host of species. If all the successive variations 
were transmitted equally to both sexes, the females would be 
indistinguishable from the males; and t^ likewise occurs with 
many birds. If, however, dull colours were of high importance 
for the safety of the female during incubation, as with many 
ground birds, the females which varied in brightness, or which 
received through inheritance from the males any marked ac- 
cession of hrightness, would sooner or later be destroyed. But 
tbe tendency in the males to continue for an indefinite period 
transmitting to their female o&pring their own brightness, 
would have to be e limina ted by a change in the form of in- 
heritance; and this, as shewn by our previous illustration, 
would be extremely difficult. The more probable result of the 
long-continued destruction of the more brightly-coloured females, 
supposing the equal form of transmission to prevail, would be 
the lessening or annihila tion of tbe bright colours of the males, 
owing to their continual crossing with the duller females. It 
would be tedious to follow out all the other porable results; 
but I may remind tbe reader that if sexually-limited variations 
in brightness occurred in the females, even if they were not in 
the least injurious to them and consequently were not elimi- 
nated, yet they would not be favoured or selected, for tbe male 
usually accepts any female, and does not select tbe more at- 
tractive individuals; consequently these variations would be 
liable to be lost, and would have little influence on the character 
of the race; and this will aid in accounting for the females being 
commonly duller-coloured than the males. 

In tbe eighth chapter instances were given, to which many 
might here be added, of variations occurring at various ages, and 
inherited at the corresponding age. It was also shewn that va- 
riations which occur late in life are commonly transmitted to the 
same sex in which they first appear ; whilst variations occurring 
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early in life nre apt to be transmitted to both sexes ; not that all 
the cases of sexnaUy-limited tra n sm i ssion can thus be acconnted 
for. It was further shewn that if a male bird Taried by be- 
coming brighter whilst young, such variations would bo of no 
service until the age for reproduction hod arrived, and there 
was competition between rival males. But in the case of birds 
living on the ground and commonly in need of the protection of 
dull colours, bright tints would be far more dangerous to tlie 
young and inexperienced, than to the adult males. Conse- 
quently the males which varied in brightness whilst young 
would suffer much destruction and be eliminated through 
natural selection ; on the other hand, the males which varied in 
this manner when nearly mature, notwithstanding that they 
were exxKwed to some additional danger, might survive, and 
from being favoured through sexual selection, would procreate 
their kind. As a relation often exists between the period of 
variation and the form of transmission, if the bright-coloxired 
young males were destroyed and the mature ones woro suc- 
cessful in their courtship, the males alone would acquire bril- 
liant colours and would transmit them exclusively to tlicir 
male offspring. But I by no means wish to maintain that the 
influence of ago on the form of transmission, is the solo cause of 
the great difference in brilliancy between tho sexes of many 
birds. 

When tho sexes of birds differ in colour, it is interesting to 
determine whether tho moles alone have been modiflod by sexual 
selection, the females having been left unchanged, or only partially 
and indi^tly thus changed ; or whether the females have been 
specially modifled through natural selection for the sake of pro- 
tMtion. 1 will therefore discuss this question at some length, 
even mure fully tlmn its intrinsic importance deserves ; for various 
curious collateral points may thus be conveniently considered. 

Before wo enter on tho subject of colour, more especially in 
reference to Mr. Wallace’s conclusions, it may be useful to 
discuss some other sexual differences under a similar point of 
view. A breed of fowls formerly existed in Qermany* in which 
the hens wore furnished with spurs; they were good layers, but 
they so greatly disturbed their nests with their spurs that they 
eorUd not bo idlowed to sit on their own eggs. Hence at one time 
it appeared to me probable that with the females of the wild 
QalU^co} tho development of spurs had been checked through 
natural selection, from the ipjnry thus caused to their nests. 
This seemed all the more probable, as wing-spurs, which would 
not be iiyurioas during incubation, ore often as well-developed 
* Becbiteln, ‘ K«tur(«sch. Dtcuehlasdi,’ 1793, B. iU. t. 339. 
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in the female as in the male; thongh in not a few cases they are 
rather larger in the male. When the male is famished with 
Ic^-spnrs the female almost always exhibits rudiments of them, 
— the mdiment sometimes consisting of a mere scale, as in 
Gallns. Hence it might be argued that the females bad abori- 
ginally been furnished with well-developed spurs, but that these 
had subs^uently been lost through disuse or natural selection. 
But if this view be admitted, it would have to be extended to 
innumerable other cases; and it implies that the female pro- 
genitors of the existing spur-bearing spedcs were once encum- 
bered with an injurious appendage. 

Hi some few genera and species, os in Galloperdix, Acomns, 
and the Javan peacock (Favo mulicui), the females, as well as 
the males, possess wcll-dieToloped leg-spurs. Are we to infer from 
this &ct, that they constract a different sort of nest from that 
mode by their nearest allies, and not b'able to be injured by their 
spurs ; so that the spurs have not been removed. Or are we to 
suppose that the femiales of these several species especially require 
spurs for their defence ? It is a more probable conclusion that 
both the presence and absence of spurs in the females result 
from different laws of inheritance having prevailed, indepen- 
dently of natural selectioiL With the many females in which 
spurs appear as rudiments, we may conclude that some few of 
the successive variations, through which they were developed in 
the males, occurred very early in life, and were consequently 
transferred to the females. In the other and much rarer cases, 
in which the females possess fully developed spurs, wo may 
conclude that all the successive variations were trankerred to 
them ; and that they gradually acquired and inherited the habit 
of not disturbing their nests. 

The vocal organs and the feathers variously-modified for pro- 
ducing sound, as well as the proper instincts for using them, 
often differ in the two sexes, but are sometimes the same in both. 
Con such differences be accounted for by the males having 
acquired these organs and instincts, whilst the females have 
been saved from inheriting them, on account of the danger to 
which they would have been exposed by attracting the attention 
of birds or beasts of prey ? This does cot seem to me probable, 
when we think of the multitude of birds which with impunity 
gladden the country with their voices during the spring.' It is 

' Daino BorringtoD, however, enbation. He adde, that a eimilar 
thought it probable (‘ Phil. Traoeact.’ view may poaeibly acconat for the 
1773, p. 164) that few female birds inferiority of the female to the 
aieg, htcauM the talent would have male in plumage, 
been dangerous to them daring in- 
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a safer oonclnsion that, as yocal and instrumental organs arc o< 
f<pecial service only to the males daring their courtship, these 
organs were developed throngh sexual selection and their con- 
staut use in that sex alone — the successive variations and the 
efiects of use having been &om the first more or less limited in 
transmission to the male offspring. 

Many analogous coses could be adduced ; those for instance of 
the plumes on the head being generally longer in the male than 
in the female, sometimes of equal length in both sexes, and 
occasionally absent in the female, — these several cases ocenring 
in the some group of birds. It would be difficult to account for 
such a difference between the sexes by the female having been 
benefited by possessing a slightly shorter crest than the male, 
and its consequent diminution or complete suppression through 
natural selection. But I will take a more favourable case, 
namely the length of the tail The long train of the peacock 
would have been not only inconvenient but dangerous to the 
peahen daring the period of incubation and whilst accompany- 
ing her young. Hence there is not the least a priori improba- 
bility in the development of her toil having been checked 
through natural selection. But the females of various phea- 
sants, which apparently are exposed on their open nests to as 
much danger as the peahen, have tails of considerable length. 
The females as well as the males of the Menura tuperba have 
long tails, and they build a domed nest, which is a great 
anomaly in so large a bird. Naturalists have wondered how the 
female Menura could manage her tail daring incubation ; but it 
is now knowu ' that she “ enters the nest head first, and then 
" toms round with her tail sometimes over her back, but more 
” often bent round by her side. Thus in time the tail becomes 
“ quite askew, and is a tolerable guide to the length of time the 
“ bird has been sitting.” Both sexes of an Australian kingfisher 
(JhnytipUra tylvia) have the middle tail-feathers greatly length- 
ened, and the female mokes her nest in a hole ; and as I am 
informed by Mr. R. B. Sharpe these feothers become much 
crumpled during incubation. 

In those two latter cases the great length of the tail-feathers 
must be in some degree inconvenient to the female ; and os in both 
species the tail-feathers of the female are somewhat shorter than 
those of the male, it might be argued that their full development 
had been prevented through natural selection. But if the 
development of the tail of the peahen had been checked only 
when it became inconveniently or dangerously great, she would 
have retained a much longer toil than she actually possesses : 
' Mr. RAUuay, in ‘ Pt«c. Zoolog. Soc.’ 1868, p. 50. 
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for her tail is not nearly so long, relatively to the size of her 
body, as that of many female pheasants, nor longer than that 
of the female tnrkey. It mnst also bo home in mind, that in 
accordance with this view as soon as the tail of the peahen 
became dangerously long, and its development was consequently 
checked, she would have continually reacted on her male pro- 
geny, and thus have prevented the peacock from acquiring his 
present magnificent train. We may therefore infer that the 
length of the tail in the peacock and its shortness in the pea- 
hen are the result of the requisite variations in the male having 
been from the first transmitted to the male ofiispring alone. 

We are led to a nearly similar conclusion with respect to the 
length of the tail in the various species of pheasants. In the Eared 
pheasant (froaoptUon auritum) the tail is of equal length in both 
sexes, namely, sixteen or seventeen inches ; in the common phea- 
sant it is about twenty inches long in the male and twelve in the 
female ; in Soemmerring’s pheasant, thirty-seven inches in the 
male and only eight in the female; and lastly in Beeve’s phea- 
sant it is sometimes actually seventy-two inches long in the male 
and sixteen in the female. Thus in the several species, the toil of 
the female differs much in length, irrespectively of tiiat of the 
male ; and this can be accounted for, as it seems to me, with 
much more probability, by the laws of inheritance,— that is by 
the successive variations having been from the first more or less 
closely limited in their transmission to the male sex, than by the 
agency of natural selection, resulting from the length of tail being 
more or less injurious to the females of these several allied species. 

Wo may now consider Mr. Wallace’s arguments in regard to 
the sexual coloration of birds. He believes that the bright tints 
originally acquired through sexual selection by the males, would 
in all, or almost all cases, have been transmitted to the females, 
unless the transference had been checked through natural select 
tion. I may here remind the reader that various facts opposed 
to this view have already been given under reptiles, amphibians, 
fishes, and lepidoptera. Mr. Wallace rests his belief chiefly^ 
but not exclusively, as we shall see in the next chapter, 
on the following statement,* that when both sexes are coloured 
in a very conspicuous manner, the nest is of such a nature 
as to conceal the sitting bird; but when there is a marked 
contrast of colour between the sexes, the male being gay and 
the female dull-coloured, the nest is open and exposes the 
sitting bird to view. This coincidence, as far as it goes, cer- 
tainly seems to favour the belief that the females which sit on 
• ‘ Joaraal of Travel,’ edited by A. Murrey, vol. i. 1868, p. 78. 
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open neste have been speciall; modified for the eako of protec- 
tion ; but we shall presently see that there is another and more 
probahlo explanation, namely, that conspicnons fismales have 
acquired the instinct of boild^g domed nests oftener than dnll- 
colonred birds. Mr. Wallace admits that there are, as might 
liave been expected, some exceptions to his two rules, bnt it is a 
question whether the exceptions are not so numerous as seriously 
to invalidate them. 

There is in the first place much truth in the Duke of Argyll’s 
remark” that a large domed nest is more conspicuous to an 
enemy, especially to all tree-haunting carnivorous animals, than 
a smaller open nest. Nor must we forget that with many birds 
which build open nests, the male sits on the (ggs and aids the 
female in feeding the young : this is the case, for instance, with 
Pyranga tntivu,’* one of the most splendid birds in the United 
States, the male being vermilion, and the female light brownish- 
green. Now if brilliant colonrs had been extremely dangerous 
to birds whilst sitting on their open nests, the males in those 
COSOS would have suflbred greatly. It might, however, be of 
such paramount importance to the male to be brilliantly coloured, 
in order to beat his rivals, that this may have more than com- 
pensated some additional danger. 

Mr. Wallace admits that with the King-crows (Diemms), 
Orioles, and Pittidee, the females are conspicuously coloured, 
yet build open nests ; bnt he urges that the birds of the first 
group are highly pugnacious and could defend themselves ; that 
those of the second group take extreme care in concealing their 
open nests, but this does not invariably hold good; " and that 
with the birds of the third group the females ore brightly 
coloured chiefly on the under surface. Besides these cases, 
pigeons which are sometimes brightly, and almost always con- 
spicuously coloured, and which are notoriously liable to the 
attacks of birds of prey, offer a serious exception to the rule, for 
they almost always build open and exposed nests. In another 
large family, that of the humming-bi^, all the species build 
open nests, yet with some of the most gorgeous species the sexes 
are alike ; and in the majority, the females, though less brilliant 
than the moles, are brightly coloured. Nor can it bo maintained 
that all female humming-birds, which are brightly coloured, 
escape detection by their tints being green, for some display on 
their upper surfaces red, blue, and other colours.” 

'• ‘Joanul of Trevtl,’ oditod by •• Jordon, ‘Blrdo of India,’ vol. 
A. Mnrrsy, vol. I. 1868, p. 381. U. jn 108. Oorid’a ‘Handbook of 

“ Audubon, ‘ Omifoological Bio- the Birda of Anatralia,’ voL L p. 463. 
(raphy, voL I. p. 233. ” For iaatanoo, the fomalo E%p»- 
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In regard to birds which build in holes or construct domed 
nests, other advantages, as Mr. Wallace remarks, besides con- 
cealment are gained, such as shelter from the rain, greater 
warmth, and in hot conntries protection from the snn;“ so that 
it is no valid objection to his view that many birds having both 
sexes obscurely coloured build concealed nests.'* The female 
Horn-bill (Zl«cero»), for instance, of India and Africa is protected 
during incubation with extraordinary care, for she plasters up 
with her own excrement the oriBce of the bole in which she site 
on her eggs, leaving only a small orifice through which the 
feeds her ; she is thus kept a close prisoner daring the whole 
Iieriod of incubotion;“ yet female hom-biUs are not more con 
spicuously coloured than many other birds of equal size which 
build open nests. It is a more serious objection to Mr. Wallace’s 
view, as is admitted by him, that in some few groups the males 
are brilliantly coloured and the females obscure, and yet the 
latter hatch their eggs in domed nests. This is the case with tho 
Grallinae of Australis, the Superb Warblers (Maluridjs) of the 
same country, the Sun-birds (Nectarini*), and with several of 
the Australian Honey-suckers or MeliphagidsB.'^ 

If we look to the birds of England we shall see that there is no 
close and general relation between the colours of the female and 
the nature of the nest which is constructed. About forty of our 
British birds (excluding those of large size which could dcfendi 
themselves) build in holes in banks, rocks, or trees, or construct 
domed nests. If wo take the colours of the female goldfinch, 
bullfinch, or blackbird, as a standard of tho degree of con- 
spicuonsness, which is not highly dangerous to tho sitting 
female, then out of the above forty birds, tho females of only 
twelve can be oonsiderod as oomspicnons to a dangerons degree. 



tomma macroura hu tb* head and 
UU dark blue with reddiab loina; 
tha female Lampornit porpiyntnu 
la blackiah-green on the upper 
eurface, with the lores and aides of 
the throat crimson; the female 
EfUampi$ jugularit has the top of 
the bead and back green, bnt the 
loins and the tail are crimson. 
Many other instances of highly 
conspicnons females conid be given. 
See Mr. Gould’s magnificent work 
on this family. 

'* Mr. Salvin noticed in Gnate- 
mnU (‘Ibis,’ 1864, p. 375) that 
hnmmiug-birds were much more 
nawilUng to leave their nests during 



very hot weather, when the snn 
was shining brightly, as if their 
eggs would be thus iiyured, than 
during cool, cloudy, or rainy weather. 

“ 1 may specify, as inaUnoes of 
dnil-eolonrsd birds building con- 
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E ht Australian genera, de- 
in Gould’s ■ Handbook of the 
of Australia,’ vol. i. pp. 340, 
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” On Uie nidifieation and colours 
of thasa Utter species, see Gruld’s 
‘ Hanobook,’ Ac., vol. i.pp. 504 587. 
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house sparrow (Paster 
the male tree-sparrow 
h build well-oonccnicd 
fly-catcher (Muiieapa 
" it the sexes of. the 
lidorably, and both 
The female black- 
bird (Turdut meruld) diflers much, the female ring-ouzel (T. 
torquatui) diflers lees, and the female common thrush (T. muiicut) 
hardly at all from their respective males ; yet all build open nests. 
On the other hand, the not very distantly-allied water-ouzel 



uesia. Jine iwo sexee 01 ine common ny 
grisola) can hardly be distinguished, whilst 
pied fly-catcher (M. luctuom) differ const 
species build in holes or conceal their nests. 



inding the fi 



mot doubt. 



g Mr. Wallace’s excellent ess _ . 
world, a large majority of the species in which the 

■ isly coloured (and in this case the males 

e equally conspicuous), build concealed 
nests lor tne saite of protection. Mr. Wallace enumerates** a 
long series of groups in which this rule holds good ; but it will 
suffice hero to give, as instances, the more familiar groups of 
kingfishers, toucans, trogons, pufl-birds (Capitonidss), plantain- 
eaters (Musophagse), woodpe^ers, and parrots. Mr. Wallace 
believes that in these groups, as the males gradually acquired 
through sexual selection th( 
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fiomtboirinumerofnidificatioo. According to this Tiew, tlioir 
present of nesting wss acquired betore their present 

colonn. But it to me much more probable that in must 
cases, ss the females vere giadusll; rendered more and more 
brilliant feom partaking of the colonis of the male, they were 
gradually led to change their instincts (supposing that tlioy 
originally built open nests), and to seek protection by building 
domed or conoealed nests. Mo one who studies, or instance, 
Audubon’s account of the difiercnces in the nests of the same 
species in the Northern and Southern United States,* will feel 
any great diffi culty in admitting that Uids, either by a change 
(in the strict ewMS of the word) of their habits, or through the 
natural selection of so-called spontaneous rariationa of instinct, 
might readily bo led to modify their manner of nesting. 

This way of viewing the relation, as far as it bolds good, 
between the bright colours of female birds and their manner of 
nesting, receives some support from certain cases occurring in 
the Sahara Desert Here, as in most other deserts, various birds, 
and many other animals, have had their colonis adapted in a 
wonderful manner to the tints of the surrounding snifecc. 
Nevertheless there are, as I am informed by the Bev. Mr. 
Tristram, some curious exceptions to the rule ; thus the male of 
the Motttieola eyanea is conspicuous from his bright blue colour, 
and the female almost equally conspicnona from her mottled 
brown and white plumage; both sexes of two specire of Dro- 
mobea are of a lustrous black ; so that these three species are far 
from receiving protection from their colours, yet th^ are able to 
survive, for they have acquired the habit of taking refhgo from 
danger in holes or crevices in the rocks. 

With respect to the above groups in which the females ore 
conspicuously coloured and build concealed nests, it is not 
necessary to suppose that each separate species bad ite nidi^ring 
instinct specially mndiftwl ; but only that the early progeniton 
of each group were gradually led to build domed at concealed 
nests, a^ afterwards transmitted this instinct, together with 
their bright colours, to their modified descendants. As lor as it 
can be trusted, the conclusion is interesting, that sexual selection, 
together with equal or nearly equal inheritance by both sexes, 
have indirectly determined the manner of nidification of whole 
groups of bir^ 

Aoxurding to Mr. Wallace, even in the groups in which the 
females, from being protected in domed nests daring incnbatkai, 

** Sm many aUtamtaU In tha tha naaU of luliaa biida W Knganio 
‘Oi-nithologioal Biography.’ 8aa, Battoni, in lha ‘Alii dalU SociaU 
also, ioma enriona obtarvalioni on Iloliona,’ voL xi. 18S9, p. 487. 
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have not had their bright colours eliminatod throngh natural 
selection, the males often differ in a slight, and occasionally in a 
considerable degree, from the females. This is a significant &ct, 
for snch differences in colour must bo accounted for by some of 
the variations in the males having been from the first limited in 
transmission to the same sex ; as it can hardly be maintained that 
those differences, espooially when very slight, serve as a protec- 
tion to the female. Thus all the species in the splendid group 
of the Trogons build in holes ; and Mr. Gould gives figures” of 
both sexes of twenty-five species, in all of which, with one partial 
exception, the sexes differ sometimes slightly, sometimes oon- 
spciuously, in colour, — the males being always finer tban the 
females, though the latter are likewise beautiful. All the species 
of kingfishers build in boles, and with most of the species the 
sexes are equally brilliant, and thus far Mr. Wallace’s rule holds 
good; but in some of the Australian species the colours of the 
females are rather lees vivid than those of the male; and in one 
splendidly-coloured species, the sexes differ so much that they 
were at first thought to be specifically distinct." Mr. B. B. Sharpe, 
who has especially studi^ this group, has shewn me some 
American species (Ceryle) in which the breast of the male is 
belted with black. Again, in Oarcineutes, the difference between 
the sexes is conspicuous : in the male the upper surface is dull- 
blue banded with black, the lower surface being partly fawn- 
coloured, and there is much red about the head ; in the female 
the upper surface is reddish-brown banded with black, and the 
lower surface white with black markings. It is an interesting 
fact, as showing how the same peculiar style of sexual colouring 
often characterises allied forms, that in three species of Bacelo 
the male differs from the female only in the tail being dull-blue 
Innded with black, whilst that of the female is brown with 
blackish bars ; so t^t here the tail differs in colour in the two 
Hexes in exactly the same manner as the whole npper suriace in 
the two sexes of Carcinentes. 

With parrots, which likewise build in holes, we find analogous 
cases: in most of the species both sexes are brilliantly coloured 
and indistinguishable, but in not a few species the males arc 
coloured rather more vividly than the females, or even very 
differently from them. Thus, besides other strongly-marked 
differences, the whole under surface of the male Xing Lory 
{^AyntmUlut scapulatiu) is scarlet, whilst the throat and cheetof 
the female is green tin^ with red : in the Euphema spkndida 

“ 8t» bit ‘Hano;raph of th« ‘Handbook to the liirdt of Ano- 
Trogonidte,’ firtt edition. traiia,’ vol. L p. 133; tee, alto, pu. 

» Namely Cyanalcyon. Gould’t ISO, 1S«. 
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thoro is a similar difference, the iaoe and ^g-covcrts moreover 
of the female being of a paler bine than in the male.” In the 
family of the tits {farina'), vhich bnild concealed nests, the 
fcmaleofonr common bine tomtit {Parut caruku$) is “much 
“ less brightly coloured " than the male ; and in the magnificent 
Snltan yellow tit of India tho difference is greater.” 

Again in the great group of the woodpeckers,” the sexes are 
generally nearly alike, but in the ilrgapicus validia all those 
parts of the head, neck, and breast, which are crimson in tho 
male are pale brown in the female. As in several woodpeckers 
the head of the male is bright crimson, whilst that of the female 
is plain, it occurred to me that this colour might possibly make 
the female dangerously conspicuous, whenever she put her head 
out of the hole containing her nest, and consequently that this 
colour, in accordance with Mr. Wallaco’s belief, hod been elimi- 
nated. This view is strengthened by what Malherbe states with 
respect \oIndopicta cariotta; namely, that the young females, 
like the young males, have some crimson about their heads, 
but that this colour disappears in the adult female, whilst it is 
intensified in the adult male. Nevertheless the following con- 
siderations render this view extremely doubtful : the male takes 
a fair share in incubation,” and would be thus almost equally 
exposed to danger; both sexes of many species have their heads 
of an equally bright crimson; in other species the difference 
between the sexes in the amount of scarlet is so slight that it 
can hardly make any appreciable difference in the danger 
incurred; and lastly, the colouring of the head in the two sexes 
often differs slightly in other ways. 

The cases, as yet given, of slight and graduated differences in 
colour between tho males and females in the groups, in which as 
a general rule the sexes resemble each other, all relate to species 
which build domed or concealed nests. But similar gradations 
may likewise be observed in groups in which the sexes as a 
general rule resemble each other, but which bnild open nests. 
As I have before instanced the Australian parrots, so 1 may here 
instance, without giving any details, the Australian pigeons.” 
It deserves especial notice that in all these cases the slight 



” Every gndation of difierence 
between the eexes may be followed 
in the parroU of Auatralia. See 
Gould’s ‘ Handbook,’ Uc., roL U. pp. 
14-102. 

” MacgilliTrsy’s ‘British Birds,’ 
Tol. ii. p. 433. Jordon, ‘Birds of 
India,* toL ii. p. 282. 

” All the following facto are 



‘ Ibis,’ Tol.i.p. 268. 

•' Gould’s ‘Handbook to tho- 
Birds of Anstralis,’ voL it pp. 102— 
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differenoes in plnmage between the sexes are of the same general 
nature as the occasionally greater differences. A good illustra- 
tion of this fact has already been afforded by those kingfishers in 
which either the tail alone or the whole upper surface of tho 
plumage differs in the same manner in the two sexes. Similar 
coses may be observed with parrots and pigeons. The difier- 
encee in colour between the sexes of the same species are, also, 
of the same general nature as the differenoes in colour between 
the ^tinct species of the same group. For when in a ^np in 
which tho sexes are usually alike, tho male differs considerably 
from the female, he is not coloured in a quite new style. Hence 
we may infer that within the same group tho special colours of 
both sexes when they are alike, and the colours of the male, when 
he differs slightly or even considerably from the female, have 
been in most cases determined by the same general cause; this 
being sexual selection. 

It is not probable, as has already been remarked, that differ- 
enoes in colour between the sexes, when very slight, can be of 
service to the female as a protection. Assuming, however, that 
they are of service, they might be thought to be cases of 
transition; but we have no reason to believe that many species 
at any one time are undergoing change. Therefore we can 
hardly admit that the numerous females which differ very 
slightly in colour from their males are now all commencing to 
become obscure for the sake of protection. Even if we consider 
somewhat more marked sexual differences, is it probable, for 
instance, that the head of the female chaffinch, — the crimson on 
the breast of tho fomalo bullfinch, — the green of the female 
greenfinch, — the crest of the female golden-crested wren, have 
all been rendered less bright by tho slow process of selection for 
the sake of protection ? I cannot think so ; and still less with the 
slight ^fferenccs between tho sexes of those birds which build 
concealed nests. On the other hand, the differences in colour be- 
tween the sexes, whether great or small, may to a largo extent be 
explained on the principle of the successive wiations, acquired 
by the males through sexual selection, having been from tho 
first more or less limited in their tra ns m i ssion to the females. 
That the degree of limitation should differ in different sp^es of 
the same group will not surprise any one who has studied the 
laws of inheritance, for they ore so complex that they appear to 
us in our ignorance to bo capricious in their action.** 

As for as I can discover there are few large groups of birds in 
which all tho species have both sexes alike and brilliantly 

«• Sm remark! to thU effect la my work on ‘Variation under Domeeti- 
eation,’ rol. ii. chap. zli. 
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coloured, bnt I hear from Mi-. Sclater, that this appears to be tlio 
case with the Mosopha^ or plantain-eaters. Nor do I believe 
that any large gronp exists in which the sexes of all the species 
are widely dissimilar in colour : Mr. Wallace informs me that 
the chatterers of S. America {Cotingida) offer one of the best 
instances ; bnt with some of the species, in which the male has a 
splendid red breast, the female exhibits some red on her breast ; 
and the females of other species shew traces of the green and 
other colours of the males. NoTertheless we have a near 
approach to close sexual similarity or dissimilarity throughout 
several groups : and this, from what has just been said of the 
fluctuating nature of inheritance, is a somewhat surprising 
circumstance. But that the same laws should largely prevail 
with allied animals is not surprising. The domestic fowl has 
produced a great number of breeds and sub-breeds, and in these 
the sexes generally differ in plumage; so that it has been 
noticed as an unusual circumstance when in certain sub-breeds 
they resemble each other. On the other hand, the domestic 
pigeon has likewise produced a vast number of distinct breeds 
and sub-breeds, and in these, with rare exceptions, the two sexes 
are identically alike. Therefore if other species of Oallus and 
Columba were domesticated and varied, it wonld not be rash to 
predict that similar rules of sexual similarity and dissimilarity, 
depending on the form of transmission, would hold good in both 
cases. In like manner the same form of transmission has gene- 
rally prevailed under nature throughout tlie same grou]w, 
although marked exceptions to this rule occur. Thus within 
the same family or oven genus, the sexes may bo identically alike, 
or very different in colour. Instances have already been given 
in the same genus, as with sparrows, fly-catchers, thrushes and 
grouse. In the family of pheasants the sexes of almost all the 
species are wonderfully dissimilar, but are quite alike in the 
cared pheasant or Orouoptilon auritum. In two spocies of 
Chloephaga, a genus of geese, the male cannot bo distinguished 
from the females, except by size; whilst in two others, the sexes 
are so unlike that they might easily be mistaken for distinct 
species.” 

The laws of inheritance can alone account for the following 
cases, in which the female acquires, late in life, certain characters 
proper to the male, and ultimately comes to resemble him more 
or less completely. Here protection can hardly have come into 
play. Mr. Blyth informs mo that the iemales of Oriolut mdanu- 
aphalus and of some allied species, when snfSciently mature to 
breed, differ considerably in plumage from the adult males ; but 
“ Th« ‘ Ibis,' vol. vt 1864, p. 122. 
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after the second or third moults they differ only in their beaks 
luiTing a slight greenish tinge. In the dwarf bitterns (Ardetta), 
according to the same anthority, " the male acquiree his final 
“ livery at the first moult, the female not before the third or 
“ fourth moult; in the meanwhile she presents an intermediate 
“ garb, which is ultimately exchanged for the same livery as 
“ that of the male.* So again the female t'ako pengrinut ac- 
quires her blue plumage more slowly than the male. >Ir. 
Swinhoo states that with one of the Drongo shrikes (Dicrurus 
macroeerous) the male whilst almost a neetUng, moults his soft 
brown plnmage and becomes of a uniform glossy greenish-block ; 
but the female retains for a long time the white stris and spots 
on the axillary feathers; and does not completely assume the 
uniform black colour of the male for three years. The same 
excellent observer remarks that in the spring of the second year 
the female spoonbill (Platalea) of China resembles the male of 
the first year, and that apparently it is not until the third spring 
that she acquires the same adult plumage as that possessed by 
the male at a much earlier age. The female BomhyciUa carotin- 
rntit differs very little from the male, but the appendages, which 
like beads of r^ sealing-wax ornament the wing-feathers,** are 
not developed in her so early in life as in the male. In the male 
of on Indian parrokeet {Patreomis javaniew) the upper mandible 
is coral-red from his earliest youth, but in the female, as Mr. 
Blyth has observed with caged and wild birds, it is at first block 
and does not become red until the bird is at least a year old, at 
which age the sexes resemble each other in all respects. Both 
sexes of the wild turkey are ultimately furnished with a tuft of 
bristles on the breast, but in two-year-old birds the tuft is about 
four inches long in the male and hardly apparent in the female ; 
when, however, the latter has reached her fourth year, it is from 
four to five inches in length." 

These cases must not bo confounded with those where diseased 
or old females abnormally assume masculine characters, nor with 



" When the male courts the fe- 
mtle, these orneinente are vibrated, 
aad “ are shewn off to great advon- 
“ lags,” on the ontstret^ed wings : 
A. Leith Adsms, * Field and Forest 
Rambles,' 1873, p. 153. 

" On Ardetti^ Translation of 
Cuvier's ‘Rhgne Animal,’ by Mr. 
Blyth, footnote, p. 159. On the 
Peregrine Falcon, Mr. Blyth, in 
Chsrlesworlh’s ‘ Mag. of Nat. HUt.’ 
vol. 1. 1837, p. 304. On Diemrus, 
• Ibis,’ 1863, p. 44. On the PUtalea, 



‘Ibis,’ vol. vL 1864, p. 366. On 
the Bombydlls, Audubon’s <Omi- 
tholog. Biography,’ vol. L m S29. 
On the PaliMmi^ see, also, derdon, 
‘Birds of India,’ voL L p. 263. 
On the wild turkey, Audubon, ibid. 
Tol. i. p. 15 ; but I hear from Judge 
Caton that in Illmois the female 
very rarely acquires a tull. Analo- 
gous cases with the females of 
Petrocossyphns are given by Mr. 
R. B. Sharpe, ‘Proc. Zoolcg. Sco. 
1872, p. 496. 
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those where fertile temales, whilst yonng, soqoire the charactoni 
of the male, through Tariatjon or eome nnknown cause.’* But 
all these cases have so much in common that they depend, 
according to the bypothesia of pangenesis, on gemmnles dcriTod 
from each part of the male bei^ present, though latent, in the 
female ; their development following on some slight change in 
the elective affinities of her oonstituent tissues. 

A few words must be added on changes of plumage in relation 
to the season of the year. From reasons formerly assigned there 
can be little doubt that the elegant plumes, long pendnnt 
feathers, crests, &o., of egrets, herons, and many other birds, 
which are developed and retained only during the summer, 
serve for ornamental and nuptial purposes, though emnmon to 
both sexes. The female is thus rendered more conspicuous 
during the period of incubation than during the winter; but 
such birds as herons and egrets would be able to defend them- 
selves. M however, plumes would probably be inconvenient 
and certainly of no use during the winter, it is possible that the 
habit of moulting twice in the year may have been gradually 
acquired through natural selection for the sake of casting off 
inconvenient ornaments during the winter. But this view 
cannot be extended to the many waders, whose summer and 
winter plumages differ very little in oohrar. With defenceless 
species, in which both sexes, or the males alone, become extremely 
conspicuous during the breeding-season,— or when the males 
acquire at this seosou such long wing or tail-feathers as to impede 
their flight, as with Cosmetomis and Vidua,— it certainly at first 
appears highly probable that the second moult has been gained 
for the special purpose of throwing off these ornaments. We 
must, however, remember that many birds, such as some of the 
Birds of Paradise, the Argus pheasant and peacock, do not cast 
their plumes during the winto ; and it can hardly be maintained 
that the constitution of these birds, at least of the Gallinaoess, 
renders a double moult impossible, for the ptarmigan moults 
thrice in the year.” Bence it must be considered as doubtful 
whether the many species which moult their ornamental plumes 
or lose their bright colours during the winter, have acqnii^ this 
habit on account of the inconvenience or danger which they 
would otherwise have suffered. 

•* Of theM l»tUr eu«* Mr. BIjrth slw rMordwl i tlmilar case Omitli 
hu neonied (TruuUlion of Carior’o Biog.’ voL v. p. 518) with Pyrange 
'‘Ktgno Animal,’ p. 158) variou aetita. 

iuuacos with lanina, RuUdlla, “So* Gould’a ‘Birds of Oreat 
Licaria, and Anaa. Andnbon haa Baitain.’ 
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I conclude, therefore, thet the habit of moulting twice in the 
year was in most or tdl cases first acqnired for some distinct 
purpose, perhaps for gaining a warmer winter oovering ; and that 
variations in the plumage occurring during the summer were 
accumulated through sexual selection, and transmitted to the oflT- 
spring at the same season of the year ; that such variations were 
inherited either by both sexee or by the males alone, according to 
the form of inheritance which prevailed. This appears more 
probable than that the species in all cases originally tended to 
retain their ornamental plumage during the winter, but were 
saved from this through natural selection, resulting from the 
inconvenience or danger thus caused. 

I have endeavoured in this chapter to show that the arguments 
are not trustworthy in favour of the view that weapons, bright 
colours, and various ornaments, are now confined to the males 
owing to the conversion, by natural selection, of the equal trans- 
mission of characters to both sexes, into transTnission to the male 
sex alone. It is also doubtful whether the colours of many 
female birds are due to the preservation, for the sake of protec- 
tion, of variations which were from the first limited in their 
transmission to the female sex. But it will be convenient to 
defer any farther discussion on this subject until I treat, in the 
following chapter, of the differences in plumage between the 
young and ol<L 



CHAPTEE XVI. 

Bisns — (Onduded, 

The immatue plumage ia relation to the character of the plumage in 
both teree when adult — Six claieee of caxei — Sexual difierences between 
the mates of closely-allied or represeoUtlTe species— The female as- 
suming the characters of the male — Plumage of the young !a relation 
to the summer and winter plumage of the adults— On ths Increase of 
hoauty in the birds of the world— Protective colouring— Coupicuonsly- 
colonred birds— Novelty appreciated— Summary of the four chapters on 
Birds. 

\Vn must now consider the transmission of characters, as limited 
by age, in reference to sexual selection. The truth and im- 
portance of the principle of inheritance at corresponding ages 
need not here be discuked, as enough has already been said on 
the subject. Before giving the several rather complex rules or 
classes of cases, under which the differences in plumage between 
the yonng and the old, as far as known to me, may be included, 
it will be well to make a few preliminary remarks. 
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With uumkls of «U kinds when the adolta differ in ooloor 
from the Tonng, and the ecdunn of the latter are not, as far as 
we can see. of any special aerrioe, they may geiieially be 
attribnted, like rarioiis embryolofpeiu stmctores, to the re- 
tention of a former character. But this Tiewcan bo maintained 
with confidence, only when the yonng of sereral species resembk > 
osoh other closely, and likewise resemble other odolt species 
lielonging to the same group; for the latter are the living proofr 
that such a state of thinga was formerly poMible. Tonng liens 
and pomas are marked with feeble stripes or rows of spots, and 
as many allied species both yonng and old an similarly marked, 
no believer in evolntion will donbt that the progenitor of the 
lion and puma was a striped animal, and that the yonng have 
retained vestiges of the stripes, like the kittens of black cats, 
which are not in the least striped when grown np. Many 
species of deer, which when mature are not spotted, are whilst 
yonng covered with white spots, as an likewise some few species 
in the adnlt state. 80 again the yonng in the whole fiunily of 
pigs (Snida), and in certain rather distantly allied animals, sudi 
as the tapir, an marked with dark longitudinal stripes; bnt 
hen wo have a character apparently derived from an extinct 
progenitor, and now presorv^ by the yonng alone. In all such 
coses the old have had their colonn changed in the course of 
time, whilst the yonng have remained bnt little altered, and this 
has been efibeted through the principle of inheritance at corre- 
sponding ages. 

This same principle applies to many birds belonging to 
varions groups, in which the yonng closely resemble eoclt 
other, and differ mnch from their respectivo adnlt parents. Thu 
young of almost all the Gallinncen, and of some distantly allied 
birds such as ostriohes, are covert with longitudinally striped 
down ; bnt this character points bock to a state of things so 
remote that it hardly coocems ns. Tonng cross-hills (Loxial 
have at first straight beaks like those of other finches, and in 
their immatnre striated pinmage they resemble the mature 
rodpole and female siskin, as well as the yonng of the goldfinch, 
greenfinch, and some other allied species. The young of many 
kinds of buntings (Emheriza) resemble one another, and lik^ 
wise the adult state of the common bunting, E. miliaria. In 
almost the whole large gronp of thmahes the young have their 
breasts spotted— a character which is retained thron^iont life 
by many species, bnt is quite lost by others, as by the TWrfits 
migmloritu. So again with many thrushes, the feathers on the 
back are mottled before they are moulted for the first time, and 
this character is retained for life by certain eastern species. 
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The young of many spedes of shrikes (Lanins), of some wood- 
peckers, and of an Indian pigeon {Chalcophapt indieut), are 
transversely striped on the under surface; and certain allied 
species or whole genera are similarly marked when adult. In 
some closely-allied and resplendent Indian cuckoos (Chryso- 
coocyx), the mature species ^er considerably from one another 
in colour, but the young cannot be distinguished. The young 
of an Indian goose (Sarkuiiomu mdanonotus) closely resemble 
in plumage an allied genus, Dendrocygna, when mature.' 
Similar facts will hereafter be given in r^^ud to certain herons. 
Young black grouse {Tetrao fetruc) resemble the young as well 
as the old of certain other spedes, for instance the red grouse 
or T. Kotiau. Finally, as Mr. Blyth, who has attended closely 
to this subject, has well remarked, the natural affinities of 
many species are best exhibited in their immature plumage; 
and as the true affinities of ail organic beings depend on their 
descent from a common progenitor, this remark strongly con- 
firms the belief that the immature plumage approximately 
shews us the former or ancestral condition of the species. 

Although many young birds, belonging to various famiUcs, 
thus give us a glimpse of the plumage of their remote pro- 
genitors, yet there are many other birds, both dull-coloured and 
bright-coloured, in which the young closely resemble their 
parents. In such cases the young of the different species cannot 
resemble each other more closely than do the parents ; nor can 
they strikingly resemble allied forms when adult. They give ns 
but little insight into the plumage of their progenitors, excepting 
in so far that, when the young and the old are coloured in the 
some general manner throughout a whole group of species, it is 
probable that their progenitors were similarly coloured 
We may now consider the classes of cases, under which the 
differences and resemblances between the plumage of the young 
and the old, in both sexes or in one sex alone, may be grouped. 
Buies of this kind were first enounced by Cuvier ; but with the 
progress of knowledge they require some modification and am- 
plification. This I have attempted to do, as far as the extreme 
complexity of the subject permits, from information derived 
from various sources; but a fiill essay on this subject by some 
competent ornithologist is much needed In order to ascertain 
* Id regard to tluiuhes, ahrikea. On thnuhaa, t» alao Andubon, 
and woodpeekaia, aae Ur. Blyth, in ‘Ornith. Biography,’ vol. it p. 196. 
Charleaworth’a * Mag. of Nat. Hiat.' On Chryaoeoccyx and Chalcophapa, 
vol. 1. 1837, p. SOI ; alao footnote Blyth, aa quoted in Jerdon’a ‘ Biria 
to histranalation of Cnrier’a ■ Rhgne of India,’ vol. ill p. 485. On Sar- 
Animal,’ p. 159. I give the caae kidiomia, Blyth, in * Ibia,’ 1867, p. 
of Loxia on Ur Blyth’a Uformation. 175. 
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to what extent each rule prevails, I have tabniated the &cte 
given in four great works, namely, by MacgiUivray on the birds 
of Britain, Audubon on those of North America, Jerdon on 
those of India, and Gould on those of Australia. I may here 
premise, first, that the several cases or rules graduate into each 
other; and, secondly, that when the young are said to resemble 
their parents, it is not meant that they are identically alike, 
for their colours are almost always less vivid, and the feathers 
are softer and often of a different shape. 



BULKS OB CLASSES OK CASES. 

I. When the adult male is more beautiful or conspicuous 
than the sdult female, the young of both sexes in their first 
plumage closely resemble the adult female, os with the common 
fowl and peacock ; or, as occasionally occurs, they resemble her 
much more closely than they do the ^ult male. 

n. When the adult female is more conspicuous than tho 
adult male, as sometimes though rarely occurs, tho young of 
both sexes in their first plumage resemble the adult male. 

ni. When tho adult male resembles the adult female, the 
young of both sexes bare a peculiar first plumage of their own, 
as with the robin. 

IV. When the adult mole resembles the adult female, the 
young of both sexes in their first plumage resemble the adults, 
as with the kingfisher, many parrots, crows, hedge-warblers. 

Y. Vlien the adults of both sexes have a distinct winter and 
summer plumage, whether or not tho male differs ftom the 
female, the young resemble the adults of both sexes in their 
winter dress, or much more rarely in their summer dress, or 
they resemble the females alone. Or tho young may have an 
intormediato character ; or again they may differ greatly from 
tho adults in both their seasonal plumages. 

VI. In some few cases tho young in their first plumage differ 
ftom each other according to sex ; the young males resembling 
more or less closely the adult males, and the young females 
more or loss closely tho adult females. 

Class L— In this class, tho young of both sexes more or lees 
closely resemble the adult female, whilst tho adult male differs 
ftom the adult female, often in tho most conspicuous manner. 
Innumerable instances in all Orders could bo given; it will 
suffice to call to mind the common pheasant, duck, and house- 
sparrow. The cases under this class graduate into others. 
Thus the two sexes when adult may differ so slightly, and the 
young BO slightly from the adults, that it is doubtful whether 
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snch cases ought to come under the present, or under the third 
or fourth classes. So again the youi^ of the two sexes, instead of 
being quite alike, may differ in a slight degree from each other, 
as in our sixth class. These transitional cases, however, ore 
few, or at least are not strongly pronounced, in comparison with 
those which come strictly undLr the present class. 

The force of the present law is well shown in those groups, 
in which, as a general rule, the two sexes and the young are all 
alike ; for when in these groups the male does differ firom the 
fomalo, as with certain parrots, kingfishers, pigeons, &a, the 
young of both sexes resemble the adult female.* We see the 
some fact exhibited still more clearly in certain anomalous cases ; 
thus the male of lldioOirix auriculata (one of the humming- 
birds) differs conspicuously from the female in having a splendid 
gorget and fine car-tufts, but the female is remarkable from 
having a much longer tail tluin that of the male ; now the young 
of both sexes resemble (with the exception of the breast being 
spotted with bronze) the adult female in all other respects, 
including the length of her tail, so that the tail of the male 
actually becomes shorter as he reaches maturity, which is a most 
unusual circumstance.* Again, the plumage of the male goos- 
ander (Mergus mergan$er) is more conspicuously coloured than 
that of the female, with the scapular and secondary wing-feathers 
much longer ; but differently from what occurs, as &r as I know, 
in any other bird, the crest of the adult male, though broader 
than that of the female, is considerably shorter, being only a 
little above an inch in length ; the crest of the female being two 
and a half inches long. Now the young of both sexes entirely 
resemble the adult female, so that their crests are actually of 
greater length, though narrower, than in the adult male.* 

When the young and the females closely resemble each other 
and both differ &om the males, the most obvious conclusion is 



• S«, for InitojiM, Mr. Oould’t 
•cconnt (‘ Haadbook to the Bird« of 
Atutnlui,’ Tol. L p. 133) of Cjraul- 
ejoD (one of the Kingfithen) in 
which, however, the yonng mnle, 
though rceembling the ednlt female, 
is leu brilliantly coloured. In »me 
•peciee of Dacelo the malea have 
blue taila, and the females brown 
ones ; and Mr. R. B. Sharpe informs 
me that the tail of the young male 
of D. gmdichaudi is at first brown. 
Mr. Gould hu described (ibid. vol. 
ii. pp. 14, 20, 37) the sexes and the 
yonng of certain black Cockatoos 



and of the King Lory, with which 
the same role prevails. Also Jetdou 
(‘ Birds of India,’ vol. L p. 260) on 
the Patmornu rota, in which the 
yonng are more like the female than 
the male. See Audubon (‘ Ornith. 
Biograph.’ voL ii. p. 475) on the 
‘ -0 Mxea and the young of Columba 



a information to Mr. 
Gould, who shewed me the speci- 
mens ; see also his ‘ Introduction to 
the Trochilidc,’ 1861, p. 120. 

« Macgillivray, ‘ HUt. Brit. Krds, 
vol. T. pp. 207-214. 
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n modified. Even in the ano- 
X and Mergns, it is probable that 
3 famished— the ono species 
the other with a ranch elon- 
ng since been partially lost by 
ilained cansc, and transmitted 
in their diminished state to their male ofispring alone, when 
arrived at the corresponding age of maturity. The belief that 
in the present class the male alone has been modified, as for os 
the differences between the male and the female together with 
her young are concerned, is strongly supported by some re- 
markable facts recorded by Mr. Blyth,‘ with respect to closely- 
allied species which represent each other in distinct countries. 
For with several of these representative species the adult males 
have undergone a certain amount of c^ngo and can be dis- 
tinguished; the females and the young from the distinct countries 
being in disting uishable, and therefore absolutely unchanged. 
This is the case with certain Indian chats (Tha^obia), with 
certain honey-suckers (Nectarinia), shrikes (Tcplirodomis), cer- 
tain kiniifishers (Tonysiptera), Kalij pheasants (Oallophasis), 
, tridges (Arboricols). 

le analogous cases, namely with birds having a different 
)r and winter plumage, but with the two sexes nearly alike, 
I closely-allied species can easily be distinguished in their 
:r or nuptial plumage, yet are indistinguishable in their 
as well as in their immature plumage. This is the case 
ome of tlie closely-allied Indian wag-tails or Motacillse. 
rinhoo* informs mo that throe species of Ardeola, a genus 
>ns, which represent ono another on separate continents, 
nort strikingly different” when ornamented with their 
3r nlumcs. but are hardly, if at all, distinguishable during 
> of these three species in their 
semble the adults in their winter 
nore interesting, because with two 
h sexes retain, during the winter 
r, nearly the same plum^ ns that possessed by tho 
i in their immature 
on to several distinct 
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«pecies at difieient ages and seasons, probably shows ns how 
the pn^emtors of the genus were coloured. In all these cases, 
the nuptial plumage which we may assume was originaUy 
acquired by the adult males during the breeding-season, and 
transmitted to the adults of both sexes at the corresponding 
season, has been modified, whilst the winter and immature 
plumages haye been left unchanged. 

The question naturally arises, bow is it that in these latter 
coses the winter plumage of both sexes, and in the former cases 
the plumage of the adult females, as well as tho immature 
plumage of tho young, have not l^n at all affected? The 
species which represent each other in distinct countries will 
almost always have been exposed to somewhat different con- 
ditions, but wo can hardly attribute to this action the modi- 
fication of the plumage in the males alone, seeing that tho 
females and tho young, though similarly expowd, have not been 
affected. Hardly any iact shews us more clearly how subor- 
dinate in importance is the direct action of the conditions of 
life, in compwson with tho accumulation through selection of 
indefinite variations, than the surprising difference between the 
sexes of many birds ; for both will have consumed the same food, 
and have been exposed to the same climate. Nevertheless wo 
are not precluded from believing that in tho course of time 
new conditions may produce some direct effect either on both 
sexes, or from their constitutional differences chiefly on one sex. 
Wo see only that this is subordinate in importance to tho 
aocumulatod results of selection. Judging, however, from a 
wide-spread analogy, when a species migrates into a new 
•country (and this must precede the formation of representative 
species), tbs changed conditions to which they will almost 
always have been exposed will cause them to undergo a certain 
amount of fluctnating variability. In this case sexual selection, 
which depends on an element liable to change— the taste or 
admiration of tho female— will have had new shades of colour 
or other differences to act on and accumulate; and as sexual 
selection is always at work, it would (from what wo know 
of the results on domestic animalH of man’s unintentional 
selection), be surprising if aninmiB inhabiting separate districts, 
which can never cross and thus blend their newly-acqnired 
characters, were not, after a snfficient lapse of time, differently 
modified. These remarks likewise apply to the nuptial or 
summer plumage, whether confined to the males or common to 
both sexes. 

Although the females of tho above closely-allied or repre- 
sentative species, together with their young, differ hardly at all 
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from one another, so that the males alone can he distingnished, 
yet the females of most species within the same genns obviously 
differ from each other. The differences, however, are rarely 
as great as between the males. We see this clearly in the 
whole family of the Gallinaces: the females, for instance, of 
the common and Japan pheasant, and especially of the Gold and 
Amherst pheasant— of the silver pheasant and the wild fowl 
—resemble one another very closely in colour, whilst the males 
differ to an extraordinary degree. So it is with the females of 
most of the Cotingidm, Fringillidse, and many other families. 
There can indeed be no doubt that, as a general rule, the females 
liave been lees modified than the males. Some few birds, 
however, offer a singular and inexplicable exception ; thus the 
females of Faraduea apoda and P. papuana differ firom each 
other more than do their respective males;* the female of the 
latter species having the under surface pure white, whilst the 
female P. apoda is deep brown beneath. So, again, as I hear 
from Professor Newton, the males of two species of Oxynotus 
(shrikes), which represent each other in the islands of Mauritius 
and Bourbon,' differ but little in colour, whilst the females differ 
much. In the Bourbon species the female appears to have 
partially retained an immature condition of plumage, for at 
first sight ^e “ might be taken for the young of the Mauritian 
“ species.” These differences may be compared with those 
inexplicable ones, which occur independently of man’s selection 
in certain sub-breeds of the game-fowl, in which the females are 
very different, whilst the males can harfly be distinguished.' 

As I account so largely by sexual selection for the differences 
between the males of allied species, how can the differences 
between the females bo account^ for in all ordinary cases? We 
need not hero consider the species which belong to distinct 
genera; for with those, adaptation to different habits of life, and 
other agencies, will have come into play. In regard to the 
differences between the females within the same genus, it appears 
to me almost certain, after looking through various largo groups, 
that the chief agent has been the greater or leas transference to 
the female of the characters acquired by the males through 
sexual selection. In the several British finches, the two sexes 
differ either very slightly or considerably ; and if we compare 
the females of the greenfinch, chaffinch, goldfinch, bullfinch, 
crossbill, sparrow, Ac., we shall see that they differ from one 

• Walliict, 'The MeUj Archi- ‘ Ibi.,’ 1868, p. 275. 

peUgo,’ vol. U. 1869, p. 3M. • ‘Verietion of Animale, &«., 

• ThoM speciee ere deecribed, with under Domeetication,’ vol. i. p. 251. 
ooloiired figures, by U. F. Pollen, in 
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another chiefly in the points in which they partially resemble 
their reepectiye males ; and the colonrs of the males may safely 
be attributed to sexual selection. With many gallinaceous 
species the sexes differ to an extreme degree, as wi^ the peacock, 
pheasant, and fowl, whilst with other species there has been a 
partial or even complete transference of character from the male 
to the female. The females of the sereral species of Polyplectron 
exhibit in a dim condition, and chiefly on the tail, the splendid 
ocelli of their males. The female partridge differs from the 
male only in the red mark on her breast being smaller ; and the 
female wild turkey only in her colours being much duller. In 
the guinea-fowl the two sexes are indistinguishable. There is no 
improbability in the plain, though peculiarly spotted plum^o 
of this latter bird having been acquit through sexual selection 
by the males, and then transmitted to both sexes ; for it is not 
essentially different from the much more beautifully spotted 
plumage, characteristic of the males alone of the Tn^opem 
pheasants. 

It should beoheerved that, in some instances, the transference 
of characters from the male to the female has been effected 
apparently at a remote period, the male having subsequently 
undergone great changes, without transferring to the female any 
of his latci^ncd characters. For instance, the female and the 
young of the black-grouse (TWnoo tetrix) resemble pretty closely 
both sexes and the young of the red-grouse (T. Meotiau) ; and wo 
may consequently infer that the black-grouse is descended from 
some ancient spodes, of which both sexes were coloured in 
nearly the same manner as the red-grouse. As both sexes of 
this latter species are more distinetly barred during the breeding 
season than at any other time, and as the male differs slightly 
from the female in his more strongly-pronounced red and brown 
tints,*' we may conclude that his plumage has been influenced 
by sexual selection, at least to a certain extent If so, wo may 
farther infer that the nearly similar plumage of the female black- 
grouse was similarly produced at some former period. But 
since this period the male black-grouse has acquired his fine 
black plumage, with his forked and outwardly-curled tail- 
feathers; but of these characters there has hor^y been any 
transference to the female, excepting that she shews in her tail 
a trace of the curved fork. 

We may therefore conclude that the ibmales of distinct though 
allied species have often had their plumage rendered more or 
lees dificrent by the transference in various degrees, of characters 
acquired by the males through sexual selection, both during 
U Uscsillimy, ‘HUt. BriUsh Birds,’ toI. i. pp. 173-174. 
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former and recent times. But it deserves especial attention that 
brilliant colours have been transferred much more rarely than 
other tints. For instance, the male of the red-throated bine- 
breast ( Cyanecttla tuecica) haa a rich blue breast, including a sub- 
triangular red mark ; now marks of nearly the same shape have 
been transferred to the female, but the central space is fulvous 
instead of rod, and is surrounded by mottled instead of blue 
feathers. The Gallinacea offer many i^ogous cases; for none of 
the species, such as partridges, quails, guinea-fowls, dec., in which 
the colours of the plumage have bW largely transferred from 
the male to the female, are brilliantly coloured. This is well 
exemplified with the pheasants, in which the male is generally 
so miich more brilh'ant than the female ; but with the Eared 
and Cheer pheasants {Crouoj^iUm auritum and Phatianut wai~ 
lichii) the sexes closely resemble each other and their colours are 
dull. Vfe may go so far as to believe that if any part of tho 
plumage in tho males of these two pheasants had been brilliantly 
coloured, it would not have been transterred to the females. 
Those facts strongly support Mr. Wallaca’s view that with birds 
which are exposed to much danger daring incubation, the 
transference of bright colours from the male to the female has 
been checked through natural selection. We must not, however, 
forget that another explanation, before given, is possible ; namely, 
that the males which varied and became bright, whilst they were 
young and inexperienced, would have boou exposed to much 
danger, and would generally have been destroyed ; the older and 
more cautious males, on the other lumd, if they varied in a like 
manner, would not only have been ablo to survive, but would 
have b^ favoured in their rivalry with other males. Now 
variations occurring late in life tend to bo transmitted exclusively 
to the same sex, so that in this case extremely bright tints would 
not have been transmitted to the females. On the other hand, 
ornaments of a lees conspicuous kind, such as those possessed by 
the Eared and Cheer pheasants, would not have been dangerous, 
and if they appeared daring early youth, would generally have 
been transmitted to both sexes. 

In addition to the effects of the partial transference of charac- 
ters from the males to the femmes, some of the differences 
between tho females of closely allied species may be attributed to 
the direct or definite action of the conations of life.*' With the 
malea, any such action would generally have been masked by tho 
brilliant colours gained through sexual selection; but not so 
with the females. Each of the endless diversities in plumage, 

" 8««, on this sabjoct, chap. uiil. in tho ‘ Variation of Animals and 
Flanta nndor Domcatication.' 
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'which we see in our domesticated birds is, of course, the result 
of some definite cause; and under natural and more uniform 
conditions, some one tint, assuming that it was in no way 
injurious, would almost certainly sooner or later prevail. The 
ii^ intercrossing of the many individuals belonging to the same 
species would ultimately tend to make any change of colour, 
thus induced, uniform in character. 

No one doubts that both sexes of many birds have had their 
colours adapted for the sake of protection ; and it is possible 
that the feinalos alone of some species may have been modified 
for this end. Although it would be a difficult, perhaps an 
impossible process, as shewn in the last chapter, to convert one 
form of transmission into another through selection, there would 
not be the least difficulty in adapting the colours of the female, 
independently of those of the mole, to surroimding objects, 
through the accumulation of variations which were &om the 
first limited in their transmission to the female sex. If the 
variations wore not thus limited, the bright tints of the mala 
would be deteriorated or destroyed ^Vhether the females alone 
of many species have been thus specially modified, is at present 
very doubtful. I wish I could follow Mr. Wallace to the full 
extent ; for the admission would remove some difficulties. Any 
variations which were of no service to the female as a protection 
would be at once obliterated, instead of being lost simply by not 
being selected, or from free intercrossing, or from being elimin- 
ated when transferred to the male and in any way injurious to 
him. Thus the plumage of the female would be kept constant 
in character. It would also be a relief if we could admit that 
the obscure tints of both sexes of many birds had been acquired 
and preserved for the sake of protection, — for example, of the 
hedge-warbler or kitty-wren {Aenxntor modtHarit and Troglodyltt 
vulgaris), with respect to which we have no sufficient evidence 
of the action of sexual selection. We ought, however, to bo 
cautious in concluding that colours which appear to us dull, are 
not attractive to the females of certain species ; we should bear 
in mind such coses os that of the common house-sparrow, 
in which the male differs much from the female, but does not 
exhibit any bright tints. No one probably will dispute that many 
gallinaceous birds which live on the open ground, have acquired 
their present colours, at least in part, for the sake of protection. 
We know how well they are thus concealed; we know that 
ptarmigans, whilst changing from their winter to their summer 
plumage, both of which are protective, suffer greatly from birds 
of prey. But can we believe that the very slight differences in 
tints and markings between, for instance, the female black-grouse 
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and red-gron«e serve as a protection ? Are partridges, as they 
are now colonred, better protected than if they had leeembled 
quails? Do the slight differences between the females of the 
common pheasant, the Japan and gold pheasants, serve as a 
protection, or might not their plumages have been interchanged 
with impunity? From what Mr. Wallace has observed of tho 
habits ot certain gallinaceous birds in the East, he thinks that 
such slight differences are beneflclal, For myself, I will only 
say that I am not convinced. 

Formerly when I was inclined to lay much stress on protection 
as accounting for the duller colours of female birds, it occurred 
to me that possibly both sexes and the young might aboriginally 
have been equally bright coloured ; but that subsequently, tho 
females from the danger incurred during incubation, and the 
young from being inexperienced, had been rendered dull as a 
protection. But this view is not supported by any evidence, 
and is not probable ; for we thus in imagination expose during 
past times the females and the young to danger, &x>m which it 
has subsequently been necessary to shield their modified 
descendants. We have, also, to reduce, through a gradual 
process of selection, the females and tho young to almost exactly 
the same tints and markings, and to transmit them to the 
corresponding sex and period of life. On the supposition that 
tho females and the joveng have partaken during each stage of 
tho process of modification of a tendency to be as brightly 
coloured as the males, it is also a somewhat strange fact that tho 
females have never been rendered dull-colonrod without tho 
young participating in tho same change; for there are no in- 
stances, as far as I can discover, of species with tho females dull 
and the young bright coloured. A partial exception, however, 
is offered by tho young of certain woodpeckers, for they have 
" tho whole upper port of tho head tinged with red," which 
afterwards either decreases into a mere dienlar red line in tho 
adults of both sexes, or quite disappears in tho adult females." 

Finally, with respect to our present class of cases, the most 
probable view appears to be that successive variations in 
brightness or in other ornamental characters, occurring in tho 
males at a rather late period of life have alone been preserved ; 
and that most or all of these variations, owing to tho late period 
of life at which they appeared, have bMn from tho first trans- 
mitted only to tho adiilt male o&pring. Any variations in 
brightness occurring in the females or in the young, would have 

" Andnbon, ‘ Omith. Biography,’ alao tha cua before given of /ado- 
vol. i. p. 193. Hacgillivnr, 'Hitt, new oarlotta. 

Brit Birds ’ vol. iU. p. 85. Sea 
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boon of no service to them, and Konld not have been selected; 
and moreover, if dangcrons, vonld have been eliminated. Thus 
the females and the yonng will either have been left unmodified, 
or (as is mnch more common) will have been partially modified 
by receiving throngh transference from the males some of his 
successive variations. Both sexes have pOThaps been directly 
acted on by the conditions of life to which they have long 
been ezpos^ : bnt the females from not being otherwise mnch 
modified, will best exhibit any snch effects. These changes 
and all others will have been kept uniform by the free inter- 
crossing of many individuals. In some cases, especially with 
ground birds, the females and the young may possibly have been 
modified, independently of the males, for the sake of protection, 
so as to have acquired the same dull coloured plumage. 

Class IL When the adult female ie more eonepicuoue than the 
adult male, the young of both eexee in their fret plumage reeemble 
the adult male. — ^This class is exactly the reverse of the last, for 
the females are here brighter coloured or more conspicuous &an 
the males ; and the young, as far as they are known, resemble 
the adult males inst(^ of the adult females. Bnt the difference 
between the sexes is never nearly so great as with many birds in 
the first class, and the cases are comparatively rare. Mr. 
Wallace, who first called attention to the singular relation which 
exists between the lees bright colours of the males and their 
performing the duties of incubation, lays great stress on this 
point,** as a crucial test that obscure colours have been acquired 
for the sake of protection during the period of nesting. A 
different view seems to me more probable. As the cases are 
curious and not numerous, I will briefly give all that 1 havo 
been able to find. 

In one section of the genus Tumix, quail-like birds, the female 
is invariably larger than the male (being nearly twice as largo 
in one of the Australian species), and this is an unusual circum- 
stance with the Oallinaceee. In most of the species the female is 
more distinctly coloured and brighter than the male,** but in 
some few species the sexes are alike. In Tumix taigoor of India 
the male “ wants the black on the throat and neck, and tho 
** whole tone of the plumage is lighter and less pronounced than 
" that of the female." The female appears to noisier, and is 
certainly mnch more pugnacious than the male; so t^t the 



** ‘Wntmuuter Review,’ July, 
1867, and A. Uerrsy, ‘Joarual of 
Travel,’ 1868, p. 8" 



178, 180, 186, and 188. In the 
Britiah Maseam tpecimena of the 
Auatralian Plain-wanderer (Pedio. 
nomiu torquahu) may be seen, 
ahewing aimilar lexual differences. 
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foniales «nd not the males ore often kept by the natives for 
fighting, like game-cocks. As mole birds are exposed by tho 
•Rnglinh bird-catchers for a decoy near a trap, in order to catch 
other males by exciting their rivalry, so the females of this 
Tomix are employed in India. When thus exposed the females 
soon begin their “ lond purring which can be heard a long 
" way off, and any females within car-shot run rapidly to tho 
“ spot, and commence fighting with the caged bird.” In this way 
from twelve to twenty birds, all breeding fenules, may be 
caught in the course of a single day. The natives assert that 
the females after laying their eggs associate in flocks, and leave 
tlie males to sit on them. There is no reason to doubt tho 
truth of this assertion, which is supported by some observations 
made in China by Mr. Swinhoe.“ Mr. Blyth believes, that tho 
young of both sexes resemble the adult mole. 

The females of the three species of Fainted Snipes (Bhyncluoa, 
fig. 62) " are not only larger but much more richly coloured than 
" the males." " With all other birds in which the trachea differs 
in structure in the two sexes it is more developed and complex 
in the male than in the female ; but in the Bhynchtea autlmlu 
it is simple in the male, whilst in the female it makes four 
distinct convolutions before entering the lunp." The female 
therefore of this species has ^uired an eminently masculine 
character. Mr. Blyth ascertained, by examining many speci- 
mens, that the trachea is not convoluted in either sex of Jt. 
hmgaimtit, which sp^es resembles B. aiutralit so closely, that 
it can hardly be distingni^ed except by its shorter toes. This 
fact is another striking instance of the law that secondary 
sexual characters are often widely different in closely-allied 
forms, though it is a very rare circumstance when such differ- 
ences relate to the female sox. The young of both sexes of B. 
bengaUtuit in their first plumage are said to resemble tho 
mature male." There is also reason to believe that the malo 
undertakes the duty of incubation, for Mr. Swinhoe" found the 
females before the close of the summer associated in flocks, as 
occurs with the females of the Tumix. 

The females of Phalaropus fulkariut and P. hyperioreui are 
larger, and in their summer plumage “ more gaily attired than 
“ the moles.” But the difference in colour between the sexes is 
for from conspicuous. According to Professor Steenstmp, the 



" Jisrdon, ‘Birds of Isdia,’ vol. 
Hi. p. S96. Mr. Swinhoo, in ‘ IbU,’ 
1865, p. 542 ; 1866, pp. 131, 405. 

“ Jordon, ‘ Birds of Indio,' vol. 
Hi. p. 677. 



" Gonld's ‘Handbook to tbs 
Birds of Australia,’ vol. ii. p. 275. 

IS .Tbs Indian Fiold,’Sopt. 1858, 

‘Ibis,’ 1866, p. 298. 
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male alone of P.fulicariua andertakee the duty of incubation ; 
this is likewise shewn by the state of his breast-feathers dnring 
the hieeding-season. The female of the dotterel plover {Eudm- 
mias morineUtu) is larger than the male, and has the and 




black tints on the lower surface, the white crescent on the 
breast, and the stripes over the eyes, more strongly pronounced. 
The male also takes at least a share in hatching the eggs; but 
the female likewise attends to the young.* I have not been 



* For these sereral statements, 
see Mr. Gould’s ‘Birds of Great 
Britain.’ Prof. Newton informs me 
^t he has long been convinced. 
Bom his own observations and from 
those of others, that the moles of 



the above-named species take either 
the whole or a large share of 
the duties of incubation, and that 
they “shew much greater devotion 
“towards their young, when in 
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able to discover whether with these species the young resemble 
the adult males more closely than the adult females; for the 
comparison is somewhat difficult to make on account of the double 
moult. 

Turning now to the Ostrich order : the male of the common 
cassowary (Catuarius galaatus) would be thought by any one 
to be the female, from his sm^ler size and from the appendages 
and naked skin about his head being much less brightly coloured ; 
and I am informed by Mr. Bartlett that in the Zoological 
Gardens, it is certainly the male alone who sits on the eggs and 
takes care of the young.” The fenude is said by Mr. T. W. 
Wood ” to exhibit daring the breeding season a most pugnacious 
disposition; and her wattles then become enlarged and mote 
brilliantly coloured. So ag^ the female of one of the emus 
(Dromceiu irroratut) is considerably larger than the male, and 
^e possesses a slight top-knot, but is otherwise indistinguishable 
in plumage. She appeara, however, “ to have greater power, 
" when angry or otherwise excited, of erecting, like a turkey- 
“ cock, the feathers of her neck and breast She is usually the 
“ more courageous and pugilistic. She makes a deep hollow 
" guttural boom especially at night, sounding like a small gong. 
“ The male has a slenderer frame and is more docile, with no 
“ voice beyond a suppressed hiss when angry, or a croak.” He 
not only performs the whole duty of incubation, but has to 
defend the young from their mother; “for os soon as she 
" catches sight of her progeny she becomes violently agitated, 
“ and notwithstanding the resistanco of the father appears to 
“ use her utmost endeavours to destroy them. For months 
" afterwards it is unsafe to put the parents together, violent 
" quarrels being the inevitable result, in which the female gene- 
“ rally comes off conqueror.”” So tlmt with this emu we have 
a complete reversal not only of the parental and incubating 
instincts, but of the usual moral qualities of the two sexes ; the 
females being savage, quarrelsome, and noisy, the males gentle 
and good. The case is very different with the African ostrich, 
for the male is somewhat larger than the female and has finer 



1 C u, u he informs me, with Limon 
lappomca and tome few other 
Waders, in which the femaies are 
larger and hare more stroogiy con- 
trasted coionrs than the malet. 

'■ Thenativea of Ceram (Wailaot, 
* Malay Archipelago,’ vol. U. p. 150) 
assert that the male and female sit 
alternately on the eggs; but this 



assertion, as Mr. Bartlett thinks, 
may be accounted for by the female 
vbiting the nest to lay her eggs. 

« ‘The Student,’ April, 1870, p. 
124. 

” See the excellent acconnt of 
the habits of this bird nnder confine- 
ment, by Mr. A. W. Bennett, in ‘ Land 
and WaUr,’ May, 18S8, p. 233. 
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pinnies with more strongly contrasted colonrs; nerertheloes he 
undertakes the whole dnt; of incnbation.** 

1 will specify the few other cases known to me, in which the 
female is more conspicnonsly colonred than the male, although 
nothing is known about the manner of incnbation. With the 
carrion-hawk of the Falkland Islands {Utivago leucurus) I was 
much surprised to find by dissection that the individnals, which 
had all their tints strongly pronounced, with the cere and legs 
orange-coloured, were the adult females; whilst those with 
duller plumage and grey legs were the males or the young. In 
an Australian tree-creeper {Climactera erythnpi) the female 
difiers from the male in “ king adorned with beautiful, ra- 
*' dialed, rufous markings on the throat, the male having this 
“ part quite plain.” Lastly, in an Australian night-jar “ the 
“ female always exceeds the male in size and in the brilliance 
“ of her tints ; the males, on. the other hand, have two white 
“ spots on the primaries more conspicuous than in the female.”” 
We thus see that the cases in which female birds are more 
conspicuously colonred than the males, with the young in their 
immature plnma^ rescmbli^ the adult males instead of the 
adult females, as in the previous class, are not numerous, though 
they are distributed in various Orders. The amount of differ- 
ence, also, between the sexes is incomparably less than that 
which frequently occurs in the last class ; so that the cause of 
the difference, whatever it may have been has here acted on the 
females either leas energetically or less persistently than on the 



** Mr. Sclater, on tbs Incnbation 
of tbo Strnthionas, * Proc. Zool. Soe.,' 
June 9, 1863. So it U with the 
Bhea darmnii ; Captain Mnaten saja 
<‘At home with the Patagonians,’ 
1871, p. 138X that the male is 
larger, stronger and swifter than 
the female, and of slightly darker 
‘ ■ rs ; yet be takes sole charge of 
' ' "le yonng, jnst os 









» For the Hilvago, le 
of the 

1841, p. 16. For t^ 

nd night-jar (Enrostopodns), 
see Oonld’s ‘Handbook to the Birds 
of Anstralia,’ rol. i. pp. 602 and 97. 
The New Zealand shieldrake (7o- 
doma varitgaia) offers a quite ano- 
malous case ; the head of the female 
it pore white, and her back is redder 



than that of the male ; the head of 
the male is of a rich dark bronzed 
colour, and his back is clothed with 
finely pencilled slate-ooloured fe^ 
there, to that altogether he may be 
considered at the more beantiful of 
the two. He is larger and more 
pngnaciout than the female, and 
does not sit on the eggs. So that 
in all these respects this species 
comet under our first class of cases ; 
but Mr. Sclater Proc. Zool. Soc.’ 
1866, p. 150) was much turnrited 
to observe that the young of both 
sexes, when about three months old, 
resembled in their dark heads and 
necks the adult males, instead of 
the adult females ; so that it would 
appear in this case that the females 
bare been modified, whilst the males 
and the yonng ^re retained a 
former state of plumage. 
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males in the last class. Mr. Wallace believes that the males 
have had their colours rendered loss conspicnons for the soke of 
protection during the period of incubation ; but the difference 
between the sexes in hardly any of the foregoing cases appears 
sufBciently great for this view to bo safely accepted. In some 
of the cases, the brighter tints of the female are almost confined 
to the lower surface, and the males, if thus coloured, would not 
have been exposed to danger whilst sitting on the eggs. It 
should also be borne in mind that the males are not only in a 
slight degree less conspicuously coloured than the females, but are 
smaller and weaker. They have, moreover, not only ^uired 
the maternal instinct of incubation, but are less pugnacious and 
vociferous than the females, and in ono instance have simpler 
vocal organs. Thus an almost complete transposition of the 
instincts, habits, disposition, colour, size, and of some points ot 
structure, has b^ effected between the two sexes. 

Now if we might assume that the males in the present class 
have lost some of that ardour which is usual to their sex, so that 
they no longer search eagerly for the females ; or, if we might 
assume that the females have become much more numerous 
than the males — and in the case of one Indian Tumix the females 
are said to bo “much more commonly mot with than the 
“ males.”** — ^then it is not improbable that the females would 
have been led to court the males, instead of being courted by 
them. This indeed is the case to a certain extent with some 
birds, as wo have seen with the peahen, wild turkey, and certain 
ifinrlii of grouse. Taking as our guide the habits of most male 
birds, the greater size and strength as well as the extraordinary 
pugnacity of the females of the Tumix and emu, must mean 
that they endeavour to drive away rival females, in order to gain 
possession of the male ; and on this view all the facts become 
clear; for the males would probably be most charmed or ex- 
cited by the females which were the most attractive to them by 
their bright colours, other ornaments, or vocal powers. Sexual 
selection would then do its work, steadily adding to the attrac- 
tions of the females ; the males and the young being left not at 
all, or but little modihed. 

Class III. When the adult male rttembles the adult female, the 
young o/bothtexte have a peculiar first plumage of their oirn.— In 
this class the sexes when adult resemble each other, and differ 
from the young. This occurs with many birds of many kinds. 
The male robin can hardly bo distingui^ed from the female, 
but the young are widely different, with their mottled dnsky- 
olive and brown plumage. The male and female of the splendid 
** Jerdon, ‘ Birdi of India,’ voL Ui. p. 598. 
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scarlet ibis are alike, whilst the yoong are brown ; and the 
Bcarlet-colonr, thongh common to both sexes, is apparently a 
sexual character, for it is not well developed in either sex under 
confinement ; and a loss of colour often occurs with brilliant 
males when they are confined. With many species of herons 
the young differ greatly from the adults; and the summer 
plumage of the latter, though common to both sexes, clearly 
has a nuptial character. Young swans are slate-coloured, 
whilst the mature birds are pure white; but it would be 
superfluous to give additional instances. These differences 
between the young and the old apparently depend, as in the last 
two classes, on the young having retained a former or ancient 
state of plumage, whilst the old of both sexes have acquired a new- 
one. When the adults are bright coloured, we may conclude 
from the remarks just made in relation to the scarlet ibis and to 
' many herons, and from the analog of the species in the first class, 
that such colours have been acquired through sexual selection by 
the nearly mature males ; but that, differently from what occurs 
in the first two classes, the transmission, thongh limited to the 
same age, has not been limited to the same sex. Consequently, the 
sexes when mature resemble each other and differ from the young. 

Class IV. When the adult male rteembUt the adult female, the 
young of both eexee in their fint plumage retemble the adults . — In this 
class the young and the adults of both sexes, whether brilliantly 
or obscurely coloured, resemble each other. Such cases are, I 
think, more common than those in the lost class. We have in 
England instances in the kingfisher, some woodpeckers, the jay, 
magpie, crow, and many small duU-colonred birds, such as the 
hedge-warbler or kitty-wren. But the similarity in plumage 
between the young and the old is never complete, and graduate.'’ 
away into dissimilarity. Thus the young of some members of 
the kingfisher family are not only less vividly coloured than tlie 
adults, but many of the feathers on the lower surface are edged 
with brown,”— a vest^e probably of a former state of the 
plumage. Frequently in the same group of birds, even within 
the same genus, for instance in an Australian genus of parro- 
keets (Platycerous), the young of some species closely resemble, 
whilst the young of other species differ considerably, firom their 
parents of both sexes, which are alike.” Both sexes and tho 
young of tho common jay are closely similar ; but in tho Canada 
jay (Berisoreus canademis) the young differ so much from their 
parents that they were formerly described as distinct species.” 

" Judon, ‘ Blid$ of Indi*,’ vol. L “ Goold, lUl voL U. pp. 37, 46, 
pp. 222, 228. Ooald'<‘ Handbook to 56. 

tho Birds of AutralU,’ voL L pp. * Andnbon, ‘ Ornith. Biomphr, 
124, 130. voLU. p. 55. 

2 1 

The Complete Work of Charles Darwin Online 



482 



The Descent of Man. 



Part II. 



I may remark before proceeding that, imdet the present and 
next two classes of cases, the facts are so complex and the con- 
clusions so doubtful, that any one who feels no especial interest 
in the subject had bettor pass them over. 



It i*, howeyer, possible that tho males may hare selected the more 
attractive females ; and if these transmitted their ebaracters to their 
ofispring of both sexes, tho same resulU would foUow as from the 
selection of tho more attractive males by the females. But there is 
evidence that this contingency has rarely, if ever, occurred in any of 
those groups of birds in which the sexes are generally alike; for, if 
even a few of the sucoeseivo variations had failed to be transmitted to 
both sexes, the females would have slightly exceeded the males in 
beauty. Exactly the reverse ooours under nature ; for, in almost every 
large group in which tho sexes generally resemble each other, the 
males of some few species are in a slight degree more brightly oolonred 
than the females. It is again mwelble that the females may have 
selected the more beautiful mdes, these males having reciprocally 
selected the more beautiful females; but it is doubtful whether this 
double nrocess of aelection would be likely to occur, owing to the 
greater eagerness of one sex than the other, and whether it would be 
more efficient than selection on one side alone. It is, therefore, the 
most probable view that sexual aelection has acted, in the present class, 
as far 08 ornamental characters are coneemed, in accordance with the 
general rule throughout the animal kingdom, that is, on the males ; 
and that these have transmitted their gradually-acquired colours, 
either equally or almost equally, to their offspring of both sexes. 

Another point U more doubtful, namely, whether tho suocessivo 
variations first appeared in the male* after they had become nearly 
mature, or whilst quite young. In either case sexual selection must 
have acted on tho male when ho had to compete with rivals for tho 
possession of tho female ; and in both cases tho characters thus acquired 
have been trausmittedtobnth sexes and all a^ But these characters, 
if acquired by the males when adult, may have been transmitted at 
^t to tho adults alone, and at some subsequent period transferred to 
the young. ITor it is known that, when the law of inheritance at 
corresponding ages fails, the offspring often inherit characters at an 
earlier ago than that at which they first appeared in their parents." 
.1- -f .k.-. i-i_j k^re been observed with birds in a statu 



Cases apparently of this kind have 
of nature. For instance Mr. Ulyth has 
and of Coiyminu glaeiali* which tunl 



08 of Laniut mfy* 

^ , whilst young, in a quite 

anomalous manner, tho adult plumage of their parents." Again, the 
young of tho common swan t,Oygmu olor) do not cast off their dark 
feathers and become white until eighteen months or two years old ; but 
Br. F. Forel has described the case of three vigorous young birds, out 
of a brood of four, which were born pure white. These young birds 
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were not albinoea, u ihewn bj the eoloor of their beak* and leg*, which 
nearly reeembled the eame part* in the adult*." 

It may be worth whUe to iUiutrate the above three mode* by which, 
in the preaent claa*. the two sextw and the young may have come to 
resemble each other, by the curious case of the genu* I’aseer." In the 
house-sparrow (P. domeMictu) the male differs much from the female 
and hum the young. The young and tlie females are alike, and 
resemble to a large extent both sexes and the young of the sparrow of 
Palestine (P. braehfdaetylm), as well as of some allied species. Wo 
may therefore assume that t^ female and young of the house-sparrow 
approximately shew os the plumage of the progenitor of the genus. 
Now with the tree-sparrow (P. laontonai) both sexes and the young 
doaely resemble the male of tlie house-sparrow; so that they have all 
been modilied in the same manner, and all depart from the typical 
colouring of their early progenitor. This may have bren effect^ by 
• ' *'ia tree-sparrow having varied, firstly, when nearly 



thirty, he may have varieil when adnlt and transmitted “hl^« 
to both adult sexes, and, owing to the failure of the law of inheritance 
at corresponding ages, at some subsequent period to his young. 

It is impossible to decide which of these three modes has generally 
prevailed throughout the present class of cases. That the males varied 
whilst young, and transmitted their variations to their offspring of holh 
sexes, is the most probabla I may here add that 1 have, with little 
suco^ endeavour^ by consulting various works, to decide how fur 
the period of variation in birds has generally determined the transmis- 
sion of characters to one sex or to both. The two rules, often referred 
to (namely, that variations occurring late in life are transmitted to one 
and the same sex, whilst those which occur early in life arc transmitted 
to both sexes), apparently hold good in the first," second, and fourth 
classes of cases ; but they fail in the third, often in the fifth," and in 
the sixth small elass. They apply, however, as far as 1 can judge, to 
a considerable majority of the species; and we must not forget the 
striking generalisation by Dr. W. Marriiall with respect to the protu- 
' m the heads of bird*. Whether or not the two rules generally 



" < Bulletin de la Sec. Vandolse 
des Sc. Nat.’ vol. x. 1869, p. 132. 
The young of the Polish swan 
Cygmu mmutcAilit of Yarrell, are 
always white j but this species, as 
Mr. Sclatsr informs me, is believed 
to be noming more than a variety 
of the domestic swan (fiygmLt 
olor). 

" 1 am indebted to Mr. Blyth 
for information in regard to this 
genos. The sparrow of Palestine 
belongs to the sub-genus Potronia. 

" For instance, the males of 
Tanagra astaa and FringOla eyaaea 
require three years, the mala of 
Fratgilla eirit four years, to com- 
plete their beautiful plumage. (See 



Audubon, ‘ Omith. Biography,’ vol. 
i.p. 233, 280,378.) The Harlequin 
duck takes three years (ibid. vol. iii. 
p. 614). The male of the Gold 
pheasant, as I hear from Mr. 
Jenner Weir, con be distinguished 
from the female when about three 
months old, but he does not acquire 
his full splendour until the end ot 
the September in the following 

^ " Thus the fbfrfanfo/u* and Crus 

Flamingo several years, and the 
Ardea ludovicana two years, before 
they acquire their perfect plumage. 
See Audubon, ibid. vol. i. p. 221 ; 
vol. Ui. pp. 133, 139, 211. 



(0 The Complete Work of Charles Darwin Online 



The Descent of Man. 



of tho carlinen or Utonesa of tha period of rariation. whether by the 

«ge in reference to tho darr*= ' *- “ •• ^ *• 

or to tlie nninber of moul 
moulting of birds, eren w 
much without any oeeignal 

nearly all the body feathri 

re fully grown ; and we cannot believe that thia woa the primordial 
late of things. When the period of moulting has been acoelerated. 
lie age at whii-h the oolonra of tho adult plumage are first deyeloped 



out a few feathers from the breast of nestling bullfinohes, and from the 
head or neck of young gold-pheasants, in order to ascertain their sex : 
for in the mules, these feathers are immediately replaced by oolonred 
ones.** The aotoal duration of life is knoam in but few birds, so that 
wo can hardly judge by this standard. And. with reference to the 
period at which the power of reprodnetion is gained, it is a remark- 
able fact that Torions birds occasionally breed whilst retaining their 
immatnre plumage.” 

The fact of bi^ breeding in their immatnre plnmage seems opposed 
to the belief that sexual selection bas played as important a part, as I 
believe it has, in giving ornamental colonrs, plumes, 4c., to the moles, 
and, by means of equal transmission, to tho females of many species. 
The objection would oe a valid one, if the younger and less ornamented 
males were as sooceasrnl in winning females and propagating their 
kind, as the older and more beautiful males. But we tune no reason 
to suppose that tliis is tho case. Audubon speaks of the breeding of 
tho immature males of Ibis tantahu as a rare event, as does Mr. 
Swinhoe, in regard to the immature males of Oriolus." If the young 
of any species in their immature plumage were more snooesaful in 
winning partners than tho adults, the adult plumage would probably 

“ Mr. Blyth, in Charlesworth’s 58): but Mr. Blyth informs me 
• Mag. of Nat. Hist.' vol. i. 1837, p. that csrtain herons apparently are 
300. Mr. Bartlett has inform^ dimorphic, for whits and coloured 
— in regard to gold-pheasants. individuals of thi 



•’ 1 have noticed the following „„„„ 

cases in Audubon’s ‘Ornith. Bio- (dam Aistrsbniba, Linn.) Ukas three 
graphy.’ Tha redstart of America, years to acquire iu full plumage, 
I »oi I n onov many birds breed in tho 



graphy.’ T 

(Mutoc^ica rutieilla, vol. i. p. 203). 
The Ibis tantahu takes four years to 
'-11 maturity, but 



White-beaded ^gle (Fako Itumcr- 



ds in the second year (vol. phalua, voL iii. p. 210) is likewia 
t. Th. Onu aeurOvmu. »0 |n JJ, immature 

iome species of Oriolus (se- 
eding to Mr. Bljrth f- ‘ ” 

I CKrulta e , 

young white; and white, mottled, attain their full plumage, 
and mature blue birds may all be “See the lost foot-note. 

Sion breeding together (vol. iv. p. 
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aooa be loet, an the males would proTail, which retained their immature 
dress for the longest period, and thus the character of the species 
would ultimstoly be modified.** If, on the other hand, the jroung never 
eueeecded in obtaining a female, the habit of earl; reproduction would 
jK-rhaps be sooner or later eliminated, from being sujierfluous and 
entailing waste of power. 

The ^umege of certain birds goes on increasing in beaut; during 
man; ;ears after the; are full; mature ; this is the case with the train 
of the peacock, with some of the birds of paradise, and with the crest 
and plumes of oertain herons, for instance, the Ardea ludmUana." 
But It is doubtful whether the continued development of such feathers 
IS the result of the selection of successive beneficial variutions (though 
this is the most probable view with birds of paradise) or merel; of con- 
tinuous growth. Most fishes continue increasing in sue, as long as the; 
are in piod health and have plent; of food ; and a somewhat similar 
law ma; prevail with the plumes of birds. 

Class V. Ifkcn the adviu 0/ balk saxes kaes a dulinet winter and 
ammer plumage, wheOter or not Ote male differt from lie female, the 
young rteoMe the adutU of both sexes ts uieir winter dree*, or much 
more rarely in their eummer drew, or they retembU the femalee alone. 
Or the young may have an intermediate tharaeter; or, again, they may 
differ gnaUy from the aduUe in both their eeaeonal plttmopes.— The oases 
in this class are singularl; complex ; nor is this surprising, as the; 
depend on inheritance, liiniled in a greater or leas degree in three 
different wa;s, namely, b; sex, age, and the season of the ;car. In 
some cases the individuals of the same species pass through at least 
live distinct states of plumage. With ue species, in which the male 
differs from the female during the summer season alone, or, which is 
rarer, during both si asons,*' the ;onng general!; resemble the females, 
— as with the so-called goldfinch of North America, and sppiuently 
with the splendid Maluri of Anstmliu.** With those species, the sexes 
of which are alike during both the summer and winter, the young mur 



** Other animals, belonging to 
quite distlact cls es w, are either 
habitnall; or occasionall; capable 
of breeding before the; have full; 
.icquired their adult characters. 
This is the csss with the ;oung 
raslas of the salmon. Several am- 
phiUsns have been known to breed 
whilst retaining their larval struc- 
ture. Fritz Mailer has shewn 
(‘ Facts a#d Arguments for Darwin,’ 
tng. trnns. 1869, p. 79) that the 
males of several amphipod crusta- 
ceans become seinall; matnre whilst 
young; and I infer that this Is a 
case of prematnre breeding, becanie 
the; have not as yet acquired their 
fully-developed claspers. All such 
facts are nighi; interesting, os 
bearing on one means b; which 
species ma; undergo great modifi- 
cations of character. 



** Jerdon, ‘Birds of India,’ vol. 
lit p 507, on the peacock. Dr. 
Mar^oll, thinks that the older and 
more brilliant males of bir^ of 
paradise, have an advantage over 
the younger males; see ‘Archives 
Nderlandaises,’ tom. vi. 1871.— On 



*' For illnstrative cases see vol. 
iv. of Ma^Ilivray’s ‘Hist. Brit. 
Birds ;’ on Tringa, Ac., pp 329, 271 ; 
on the Machetes, p 172; on the 
CiMradrius hiaticuta, p 118 ; on the 



“ ForthegoldfinchofN'.America, 
Fringitla trietU, Linn., see Andnhon. 
‘ Omith. Biography,’ voh L p. 171. 
For the Maluri, Gould’s ‘ Handbook 
to the Birds of Australia, vol. L p 
318 
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reiemble the adnlta, fintly, in their winter dress; secondly, and this is 
of much rarer oocurrenoe, in their sammer dress ; thirdly, they may he 
intermediate between these two states ; and, fourthly, they may differ 
greatly from the adults at all seasons. We hare an instance of the 
first of these four coses in one of the emts of India (Puy>Aiis eoro- 
mandus), in which the Toung and the ad^ults of both sexes are white 
daring the winter, the adults becoming golden-buff daring the sammer. 
With the gaper {,Aruuiom\ts oscttons) of India we have a similar cose, 
but the colours are reversed: for the young and the adults of both 
sexes are grey and black daring the winter, the adults becoming white 
daring the sununer.** As an iiulance of the second ease, the young of 
the razor-bill {Alea fordo, Linn.), in an early state of plumage, are 
coloured like the adults daring the siunmer ; and the young of the 
whito-crowned sparrow of North America {FringiUa Imeophryt), as soon 
■IS fledged, have elegant white stripes on their heads, which are lost by 
the young and the old during the winter." With respect to the third 
case, namely, that of the young haring an intermediate character between 
the summer and winter adult plumages, Yarrell" insista that this 
occurs with many waders. Lastly, in regard to the young differing 
greatly from both sexes in their adult summer and winter plumages, 
this oconrs with some herons and egrets of North America and India, — 
the young alone being white. 

I will make only a few remarks on these oomplicated eases. When 
the young resemble the females in their summer dress, or the adults of 
both sexes in their winter dress, the cases differ from those given under 
Classes I. and III. only in the characters originally aeqmred by the 
m^es during the breedOng-season, having been limitira in their trans- 
mission to the corresponding season. V^en the adults have a distinct 
sammer and winter plumage, and the young differ from both, the case 
is more difficult to understand. We may a^it as probable that the 
young have retained an ancient state of plumage ; we ean account by 
sexual selection for the sammer or nuptial plumage of the adults, but 
how are wo to account for their distinct winter plumage? If wo could 
admit that this plumage serves in all cases as a protection, its ac- 
quirement would be a simple affair ; but there seems no good reason 
for this admission. It may bo suggested that the widely different 
conditions of life during the winter and summer have acted in a direct 
manner on the plumage ; this may have had some effect, but I have 
not much confidence in so great a difference os we sometimes see 
between tto two plumages, having been thus caused. A more probable 
explanation is. that an ancient style of plumage, partially modified 
through the transference of some characters from the sammer plumage, 
has been retained by the adults daring the winter. Finally, all the 

-rr present doss apparently depend on characters acquired by 

males, having been variously limited * 

„ to ago, season, and sex; but it wonli 
attempt to follow out these complex relations. 



> indebted to Ur. Blyth On the FrmgiOa lma>phry$, 1 



vol. ill. p. 749. 

see Blyth, ia ‘Ibis,’ 1867, p. 173. ' whited 
" On the Ales, see Uacgillivray, " ‘History of British Birds,’ vol. 
Hist. Brit. Birds,’ vol. v. p. 347. i. 1839, p. 159. 
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C1A8S VI. The young in their fimt plumage differ from each other 
aocording to sex; the young malee reeemSling more or leee tioedy the adult 
tnalee, and the young femalee more or leee eloedy the adult femalee . — 
The caaee in the preeent chua, though oocnrriDg in various gronps, are 
not nomerous ; yet it seeme the most natural thing that the young 
should at first somewhat resemble the adults of the samo sex, and 
gradually beoome more and more like them. The adult male blackcap 
(Syluid atrieapilla) has a block head, that of the female being reddish- 
I ■ <-<■ . I ™ .. .. ... igofbothse 



of thrashes an unusual number of similar oases have bwn noticed ; tl 
the mole blackbird (Turdue menda) can be distinguisbud in the nest 
from the female. The two sexes of the mocking bird (Turdtis polyglottue, 
Linii.) differ very little from each other, yet the males can nsily be 
distingui^ed at a very early age from the tcmalcs by shewing more 
pure white." The males of a forest-thrush and of a rock-thrush 
(Oroeetee erythrogaetra and Pelroeinda eyanea) have mnch of their 
plumage of a fine bine, whilst the females are brown; and the nestling 
males of both species have their main wing and tail-feathers edged witli 
blue, whilst those of the female are edged with brown.*' In the yonng 
blackbird the wing feathers assume their mature character and beoome 
black after the others ; on the other hand, in the two species just named 
the wing-feathers become blue before the others. The most probable 
view with reference to the oases in the present clsss is that the males, 
diflerently from what occurs in Class I., have transmitted their colours 
to their male ofispring at an earlier age than that at which they were 
first acquired ; for, if the males hod varied whilst quite young, their 
characters would probably have been transmilted to both sexes.** 

In AUhurue polytmue, a hnnuning-bird. the male is splendidly coloured 
black and green, and two of the tail-feathers are immensely lengthened ; 
the female has an ordiniuy tail and inconspicuous ooloars; now the 
young males, instead of resembling the adult femala, in accordance 
with the common rule, begin from the first to assume the colours proper 
to their sex, and their tail-feathers soon beoome elongated. I owe Uils 
information to Mr. Gould, who has given mo the following more striking 
and as yet unpublished case. Two humming-birds belonging to tho 
genus Eustephanus, both beautifully coloured, inhabit the small island 
of Jnan Fernandez, and have always been ranked as specifically dis- 



But it has lately been ascertained that tl 
colour 



rich chesnut-brown colour with a golden-red 
the other, which is elegantly variegated wi 
metallic-greou head is tho female. Now 



e, which is ol 
the male, whilst 
nd white with a 
; from the first 



*• Audubon, ‘ Ornith. Biography,’ 
voL L p. 113. 

*' kfr. C. A. Wright, in ‘Ibis,’ 
vol. vi. 1864, p. 65. Jerdon, ‘ Birds 
of India,’ voL i.p. 515. See also on 
the blackbird. Birth in Charles- 
worth’s * Mag. of Nat. History,’ vol. 
L 1837, p. 113. 

*• The following additional cases 
may be mentioned ; the young males 
of Tanagra rubra can be distinguished 
from the young females (Audnbon, 



‘ Ornith. Biography,’ vol. iv. p. 392), 
and so it is with the nestlings of a 
bine nuthatch, Dendrophiia frontalis 
of India (Jerdon, * Birds of India,’ 
voL L p. 389> Mr. Blyth also 
informs me that the sexes of the 
atouechat, Saxicola rubicola, are 
distinguishable at a very early age. 
Mr. Salvin gives (‘ Proc. Zoolog. Soc.’ 
1870, p. 206), the case of a hum- 
ming-bird, like the following one of 
Eustephanua. 
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Eomowhat Tesembla the adults of the ootresponding sex, the rcsemblauco 
gradually becoming more and more complete. 

In considering this last ease, if as before wo take the plumage of the 
young as our guide, it « oulJ appear that both sexes have been rendered 
beautiful independently; and not that one sex has partially transferred 
its loautv to the other. The mule apparently has acquired his bright 
colours through sexual selection in the same manner as. for instance, 
the peacock or pheasant in our first class of cases ; and the female in 
the same manner as tlie female Bhynchma or Tumix in our second 
class of cases. But there is much difficulty in understanding how this 
could have been effected at the same time with the two sexes of the 
same species. Mr. Sslvln states, as wo have seen in the eighth chapter, 
that with certain hummiiig-liirda the males greatly exceed the females 
in number, whilst with other species inhabiting the same country the 
females greatly exmu.d the males. If, then, we might assume that 
during some former lengthened period the males of the Juan Femandex 
upeoics had greatly exceeded the females in number, but that during 
another lengthened period the females had for exceeded Bie males, we 
could understand how the males at one time, end the females at 
another, micht have been tendered beautiful by the selection of the 
brighteivcoloured individuals of either sex ; both sexes transmitting 
their clmraotera to their young at a rather earlier age than usual. 
Whether this is the true explanation I will not pretend to say; but the 
laso is too remarkable to bo passed over without notice. 



We have now seen in all six classes, that an intimate relation 
exists between the plumage of the young and the adults, cither 
of one sex or both. These relations are fairly well explained 
on the principle that one sex— this being in the great majority 
of cases the male— first acquired through variation and sexual 
selection bright colours or other ornaments, and transmitted 
them in various ways, in accordance with the recc^;nised laws of 
inheritance. Why variations have occurred at different periods 
of life, even sometimes with species of the same group, we do not 
know, but with respect to the form of transmission, one important 
determining cause seems to be the age at which the variations 
first appear. 

From the principle of inheritance at corresponding ages, and 
from any variations in colour which occurred in the males at an 
early age not being then selected — on the contrary being often 
eliminated as dangerous — whilst similar variations occurring 
at or near the period of reproduction have been preserved, it 
follows that the plnmoge of the young will often have been left 
immodified, or but little modified. We thus get some insight 
into the colouring of the progenitors of our existing species. In 
a vast number of species in five out of our six classes of cases, 
the ^ults of one sex or of both are bright coloured, at least 
•Iimng the breeding-season, whilst the young are invariably less 
brightly coloured than the adults, or are quite dull coloured ; 
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for DO instance is known, as far as I can discover, of the young 
of dnll-ooloured species displaying bright colours, or of the young 
of bright-coloured species being more brilliant than their parents. 
In the fourth clats, however, in which the young and the old 
resemble each otbw, there are many species (though by no 
means all), of which the young are brightrcoloured, and as these 
form whole groups, wo may infer that their early progonitom 
were likewise bright. With this exception, if wo look to the 
birds of the world, it appears that their beauty has been much 
increased since that period, of which their immature plumage 
gives ns a partial record. 

On tht Colour the Plumage in relation to Protection , — ^It will 
have been seen that I cannot follow Mr. Wallace in the belief 
that dull colours, when confined to the females, have been in 
most cases specially gained for the sake of protection. There 
can, however, be no doubt, as formerly renuurked, that both 
sexes of many birds have bad their colours modified, so as to 
68Cftpe thd notice of their euemioe ; or in some instencce, so es to 
i4>proach their prey unobserved, just as owls have had their 
plumage rendered soft, that their flight may not be ovei^ 
heard. Mr. Wallace remarks " that " it is only in the tropics. 
“ among forests which never lose their folia^, that we And 
“ whole groups of birds, whose chief colour is green.” It will be 
admitted by every one, who has ever tried, how difficult it is to 
distinguish parrots in a leaf-covered tree. Nevertheless, wo 
must remember that many parrots are ornamented with crimson, 
blue, and orange tints, which can hardly be protective. Wood- 
peckers are eminently arboreal, but besides green species, there 
are many black, and black-and-white kinds— all the q>ecies 
being apparently exposed to nearly the same dangers. It is 
therefore probable that with tree-haunting birds, strcmgly-pro- 
nouneod colours have been acquired through sexual selection, 
but that a green tint has been acquired oflener than any other, 
from the additional advantage of protection. 

In regard to birds which live on the ground, every one admits 
that they ore coloured so as to imitate the surrounding sur&oe. 
How difficult it is to see a partridge, snipe, woodcock, certain 
plovers, larks, and night-jars when crouched on gronnd. AnimaU 
inhabiting deserts offer the most striking cases, for the bare 
surface affords no concealment, and nearly all the smaller quad- 
rupeds, reptiles, and birds depend for safety on their colours. 
Mr. Tristram has remarked in regard to the inhabitants of the 
Sahara, that all are protected by their "isabelline or sand- 
«• • WcstmiiutcT Bevkw,’ Joly, 1867, p. S. 
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“ colour.” Calling to my recollection the desert-birds of South 
America, as well as most of the ground-birds of Great Britain, 
it appeal to me that both sexes in such cases are generally 
colouied nearly alike. Accordingly, I applied to Mr. Tristram 
with respect to the birds of the Sahara, and he has kindly 
given me the following information. There are twenty-six 
species belonging to fifteen genera, which manifestly hare their 
plumage coloured in a protective manner; and this colouring is 
all the more striking, as with most of these birds it differs from 
that of their congeners. Both sexes of thirteen out of the 
twenty-six species are coloured in the same manner ; but these 
lielong to genera in which this rule commonly prevails, so that 
they tell ns nothing about the protective colours being the same 
in both sexes of desert-birds. Of the other thirteen species, three 
belong to genera in which the sexes usually differ from each 
other, yet here they have the sexes alike. In the remaining ten 
species, the male differs from the female; but the difference is 
confined chiefly to the under surface of the plumage, which is 
concealed when the bird crouches on the ground ; the head and 
back being of the same sand-coloured hue in the two sexes. So- 
that in these ton species the upper snriaces of both sexes have 
been acted on and rendered alike, through natural selection, for 
the sake of protection ; whilst the lower surfaces of the males 
alone have been diversified, through sexual selection, for the 
sake of ornament. Here, os both sexes are equally well pro- 
tected, we clearly see that the females have not been prevented 
by natural selection from inheriting the colours of their male 
parents; so that wo must look to the law of sexually-limited 
transmission. 

In all parts of the world both sexes of many soft-billed bh'ds, 
especially thoee which frequent reeds or sedges, are obscurely 
coloured. No doubt if their colours bad been brilliant, they 
would have been much more conspicuous to their enemies ; but 
whether their dull tints have been epwially gained for the sake 
of protection seems, as far as I can judge, rather doubtful It 
is still more doubtful whether such dull tints can have been 
gained for the sake of ornament We must, however, bear in mind 
that male birds, though dull-coloured, often differ much from 
their females (as with the common sparrow), and this leads to 
the belief that such colours have been gained through sexual 
selection, from being attractive. Many of the soft-billed birds 
ore songsters ; and a discussion in a former chapter should not 

“ ‘ Ibis,’ 1859, vol. i. p. 429, et his eiperience of the Sahara, this 
sej. Dr. Rohifs, however, remarks statement is too strong, 
to me in a letter that, according to 
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be forgotten, in which it was shewn that the best songsters are 
rarely ornamented with bright tints. It wonld appear that female 
birds, as a general rule, have selected their mates either for their 
sweet Toices or gay colours, but not for both charms combined. 
Some species, which are manifestly colonrod for the sake of 
protection, such as the jack-snipe, woodcock, and m'ght-jar, are 
likewise marked and shaded, according to our standard of taste, 
with extreme elegance. In snch coses we may conclnde that 
both natural and sexual selection hare acted copjointly for 
protection and ornament Whether any bird exists which docs 
not possess some special attraction, by which to charm the 
opposite sex, may be doubted. When both sexes are so obscurely 
coloured that it would be rash to assume the agency of sexual 
selection, and when no direct eridence can be advanc^ shewing 
that such colours serve as a protection, it is best to own complete 
ignorance of the cause, or, which comes to nearly the same thing, 
to attribute the result to ^ direct action the conditioiu of life. 

Both sexes of many birds are conspicnonsly, thon^ not 
brilliantly coloured, snch as the numerous black, white, or 
pi^ld species; and these colours are probably the result of 
sexual selection. With the common blackbird, capercailxie, 
blackcock, black scoter-duck (Oidemia), and even with one of 
the birds of paradise (XopAonsa atra),the males alone are black, 
whilst the females are brown or mottled ; and there can hardly 
be a doubt that blackness in these cases has been a sexually 
selected character. Therefore it is in some degree probable that 
the complete or partial blackness of both sexes in such birds as 
crows, certain cockatoos, storks, and swans, and many marine 
birds, is likewise the result of sexual selection, accompanied by 
equal transmission to both sexes ; for blackness can hsiidly servo 
in any case as a protection. With several birds, in which the 
male alone is black, and in others in which both sexes are 
black, the beak or skin about the head is brightly coloured, and 
the contrast thus afforded adds much to their beauty ; wo see 
this in the bright yellow beak of the male blackbi^, in the 
crimson skin over the eyes of the black-cock and capercailzie, in 
the brightly and variously coloured beak of the sooterdrako 
(Oidemia), in the red beak of the chough (Conaw gnusvXos, Linn.), 
of the black swan, and the black stork. This leads mo to remark 
that it is not incredible that toucans may owe the enormous 
size of their beaks to sexual selection, for the sake of displaying 
the diversified and vivid stripes of colour, with which these 
organa are ornamented.** The naked skin, alro, at the base of the 

“ No ntkftctory explanation hu aiza, and atlU laaa of the bright 
era been ofiored of the irnmenu colonxa, of the toncan’e beak. Mr. 
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beak and round the eyes is likewise often brilliantly coloured ; 
and Mr. Gould, in spciking of one species," says that the colours 
of the beak " are doubtless in the finest and most brilliant state 
“ during the time of pairing.’’ There is no greater improbability 
that toucans should bo encumbered with immense beaks, though 
rendered as light as possible by their cancellated structure, for 
the display of fine colours, (an object falsely appearing to us 
unimportant), than that the male Argus pheasant and some other 
birds should be encumbered with plumes so long as to impede 
their flight. 

In the same manner, as the males alone of Tarions species arc 
black, the females being dull-coloured; so in a few cases the 
males alone arc either wholly or partially white, as with the 
several bell-birds of South America (Chasmorhynchns), the 
Antarctic goose {Bemida antaretica), the silver-pheasant, &c., 
whilst the females are brown or obscurely mottled. Therefore, 
on the s^e principle as before, it is probable that both sexes of 
many birds, such as white cockatoos, several carets with their 
beautiful plumes, certain ibises, gulls, terns, ftc., have acquired 
their more or less completely white plumage through sexual 
selection. In some of these cases the plumage becomes white 
only at maturity. This is the case with certain gannets, tropic- 
birds, *a, and with the snow-goose (Anser hyperbomu). As the 
latter breeds on the “ barren grounds,” when not covered with 
snow, and as it migrates southward during the winter, there is 
no reason to suppose that its snow-white adult plumage serves 
as a protection. In the AnastomtuoKitant, we have still better 
evidence that the white plumage is a nuptial character, for it is 
developed only daring the summer ; the young in their imma- 
ture state, and the adults in their winter dress, being grey and 
black. With many kinds of gulls (Larus), the head and neck 
become pure white during the summer, being grey or mottled 
during the winter and in the young state. On the other hand. 



Ratal (‘Th« Naturalbt on the 
.tmizoiu,’ Tol. U. 1883, p. 841) 
statM that they uie their beaks for 
reaching fmit at the extreme tips 
of the branches; and likewiie, as 
-tated by other anthora, for ex- 
tracting eggs and yonng birda from 
the neiu of other birds. But, ax 
Mr. Bates admits, the beak “can 
“ scarcely be considered a very per- 
“ fectly-formed instrument for the 
“end to which it is applied.” The 
great bulk of the b^, as shewn 



by its breadth, depth, at well as 
length, is not intelli^ble on the 
view, that it aervee merely aa an 
organ of prehension. Mr. Beit 
beUeres (‘The Naturaiiat in N;«- 
ragoa,’ p. 197), that the principal 
use of the beak is at a defence 
against enemies, especially to the 
female whilst nesting in a hole in a 
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with the smaller galls, or sea-mews (GaTia), and with some terns 
(.Sterna), exactly the reverse occnrs; for the heads of the young 
birds daring the first year, and of the adults daring the winter, 
are either pure white, or much paler coloured than daring the 
breeding-season. These latter coses oflfer another instance of the 
capridoos manner in which sexual selection appears often to 
have acted.” 

That aquatic birds have acquired a white plumage so much 
oftener than terrestrial birds, probably depends on their largo 
size and strong powers of flight, so that they can easily defend 
themselves or escape from birds of prey, to which moreover they 
are not much expc«ed. Consequently, sexual selection has not 
here been interfered with or guided for tho sake of protection. 
No doubt with birds which roam over the open ocean, the males 
and females could find each other much more easily, when made 
conspicuous either by being perfectly white or intensely black ; 
BO that these colours may possibly serve the same end as tlie 
rail-notes of many land-birdj.“ A white or black bird when it 
discovers and flies down to a carcase floating on tho sea or cost 
up on tho beach, will be soon from a great distance, and will 
g^e other birds of the same and other species, to the prey ; but 
as this would be a disadvantage to the first finders, the indi- 
viduals which were the whitest or blackest would not thus 
procure more food than the less strongly coloured individuals. 
Hence conspicuous colours cannot have been gradually acquired 
for this purpose through natural selection. 

As sexual selection depends on so fluctuating an element os 
taste, we can understand how it is that, within the same group 
of birds having nearly the some habits, there should exist white 
or nearly white, as well as black, or nearly black species,— for 
instance, both white and black cockatoos, storlm, ibises, swans, 
terns, and petrels. Piebald birds likewise sometimes occur in 
the same groups together with black and white species; for 
instance, the black-necked swan, certain toms, and tho common 
magpie. That a strong contrast in colour is agreeable to birds, 
wo may conclude by looking through any largo collection, for 
the sexes often differ from each other in the male having the pale 



On Larnt, Oaria, and Sterna, 
Me Uaq[iUivmy, ‘ Hist. Brit. Birda,’ 
Yol. V. p. 615, 584, 626. On the 
Aaur hyperborens, Andnbon, ‘Or- 
nith. Biography,’ vol. ir. p. 562. 
On the Anaatomus, Mr. Blyth, in 
‘Ihli,’ 1867, p. 173. 

” It may be noticed that with 
mltares, which roam far and wide 



high in the air, like marine birda 
over the ocean, three or four epeciea 
are almoat wholly or largely white, 
and that many others are black. So 
that here again conspicnona oolonra 
may poaaibly aid the aezes in finding 
each other dnr'ng tho breeding- 
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parts of a pvirer vhite, and tho variously coloured dark parts of 
still darker tints than the female. 

It would even appear that mere novelty, or slight changes for 
the sake of change, have sometimes acted on female birds as a 
charm, like chan^ of foshion with us. Thus the males of 
some parrots can hardly be said to be more beautiful than the 
females, at least occor^ng to our taste, but they differ in such 
points, as in having a rose-coloured collar inst^ of “ a bright 
“ emoraldine narrow green collar;” or in the mole havi^ a black 
collar instead of " a yellow demi-collar in front," with a pole 
roeeate instead of a plum-blue head." As so many male birds 
have elongated tail-feathers or elongated crests for their chief 
ornament, the shortened tail, formerly described in the male of 
a humming-bird, and the shortened crest of the nude goosander, 
seem like one of the many changes of fashion which we admire 
in our own dresses. 

Some members of the heron family offer a still more curious 
case of novelty in colouring having, as it appears, been appre- 
ciated for the sake of novelty. The young of the Ardta a$ha are 
white, the adults being dark slate-coloured; and not only the 
young, but the adults in their winter plumage, of the allied 
Jiuphia coTomandM are white, this colour changing into a 
rich golden-buff during the breeding-season. It is incredible 
that the young of these two species, as well as of some other 
members of the same family,** should for any special purpose 
have been rendered pure white and thus made conspicuous to 
their enemies ; or that tho adults of one of these two species 
should have been specially rendered white daring the winter in 
a country which is never covered with snow. On tho other hand 
we have good reason to believe that whiteness has been gained by 
many birds as a sexual ornament. We may tberciore conclude 
that some early progenitor of the AnUa <uhu and tho Buphus 
acquired a white plumage for nuptial purposes, and transmitted 
this colour to their young; so that the young and the old 
became white like certain existing egrets ; and that the wliiteness 
was afterwards retained by tho young, whilst it was exchanged 
by the adults for more strongly-pronounced tints. But if we 
could look still further bock to tho still earlier progenitors of 
these two species, we should probably see tho adults dark- 

** Sm JtrdoB OB the gtBiu tp«c!6c Bamo. Audaboa (‘ OrBltb. 
PaheorBla, ‘Bird* of lodU,' toU i. Biography,’ vol. lit p. dl6 ; rot iv. 
p. 258-260. p. 58) ieeai* rather pleued at the 

** Tho yoiiBg of Xrita rufaotiu thought that thUroBUrkable chaog* 
aad A carulta of the U. State* an of plumage will greatly “ di*coBoert 
likewUe whit*, the adult* heiog “ the lyitematiet*.” 
coloured ia aocordaace with thoir 
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oolonied. I in&r that this would be the caae, from the analogy 
of man; other birds, which are dark whilst young, and when 
adult are white; and more es])eciall; from the caae of the .dnfaa 
gularit, the colours of which are the rerorse of those of A. osAa, 
for the young are dark-oolonied and the adults white, the young 
having retained a former state of plumage. It appears there- 
fore that, during a long line of descent, the adult progenitors 
of the Ardea adia, the Buphus, and of some allies, have under- 
gone the following chan^ of colour: first, a dark shade; 
secondly, pure white ; and thirdly, owing to another change of 
fashion (if 1 may so express myself), their present slaty, reddish, 
or golden-buff tints. These snccassiTe changes are intelligible 
only on the principle of novelty having been admired by birds 
for its own sake. 

Several writers have objected to the whole theory of sexual 
selection, by assuming that with animals and savages the 
taste of the female for certain colours or other ornaments 
would not remain constant for many generations; that first 
one colour and then another would be admired, and con- 
sequently that no permanent effect could be produced We may 
admit that taste is fluctuating, but it is not quite arbitrary. It 
depends much on habit, as we see in mankind ; and we may 
infer that this would hold good with birds and other animals. 
Even in our own dress, the general character lasts long, and the 
changes are to a certain extent graduated. Abundant evidence 
will be given in two places in a future chapter, that savages 
of many races have admired for many generations the same 
cicatrices on the skin, the same hideously perforated lips, 
nostrils, or oars, distort heads, &c. ; and these deformitios 
present some analogy to the natural ornaments of various 
animals. Neverthelees, with savages such fashions do not endure 
for ever, as we may infer from the differences in this respect 
between allied tribes on the same continent So again the raisers 
of fancy animals certainly have admired for many generations 
and still admire the same breeds ; they earnestly desire slight 
changes, which are considered as improvements, but any groat or 
sndden change is looked at as the greatest blemish. With birds 
in a state of nature we have no reason to suppose that they 
would admire an entirely new style of coloration, even if groat 
and sudden variations often occurred, which is far from being 
the case. Wo know that dovecot pigeons do not willingly 
associate with the variously coloured fancy breeds ; that albino 
Urds do not commonly get partners in marriage; and that the 
black ravens of the Feroe Islands chase away their piebald 
brethren. But this dislike of a sndden change would not 
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piecludo their appreciatmg sli^t changes, any more than it 
does in the case of naan. Hence with respect to taste, which 
depends on many elements, bnt partly on habit and partly 
on a love of noTelty, there seems no improbability in ani m a l s 
ndmiring for a Tery long period the same general style of ornamen- 
tation or other attractions, and yet appreciating slight changes 
in colours, form, or sound. 

Summary of the Four Chapten on Hir*.— Most male birds are 
highly pugnacious during &e breeding-season, and some jMSsess 
weapons ^pted for fighting with their rivals. Bnt the most 
pugnacious and the best armed males rarely or never depend for 
success solely on their power to drive away or kill their rivals, but 
have special means for charming the female. With some it is the 
power of song, or of giving forth strange cries, or instrumental 
music, and the males in consequence differ from the females in 
their vocal organs, or in the structure of certain feathers. From 
the curiously diversified means for produ<^ various sounds, we 
[yin a high idea of the importance of this means of courtship. 
Many birds endeavour to charm the females by love-dances or 
antics, performed on the ground or in the air, and sometimes at 
prepared places. Bnt ornaments of many kinds, the most 
brilliant tints, combs and wattles, beautiful plumes, elongated 
feathers, top-knots, and so forth, are by far the commonest means. 
In some oases mere novelty appears to have acted as a charm. 
The ornaments of the males must be highly important to them, 
for they have been acquired in not a few cases at the cost of 
increas^ danger from enemies, and even at some loss of power 
in fighting with their rivals. The males of very many species 
do not assume their ornamental dross until they arrive at 
maturity, or they assume it only during the breeding-season, or 
the tints then become more vivid. Certain ornamental 
.appendages become enlarged, turgid, and brightly coloured 
during the act of courtship. The males display their charms 
mth elaborate caro and to the beet ofiect ; and this is done in 
the presence of the females. The conrtship is sometimes a 
prolonged affair, and many males and females congregate at an 
appointed place. To suppose that the females do not appreciate 
t he beauty of the males, is to admit that their splendid decorations, 
all their pomp and di^lay, are useless ; and this is incredible. 
Birds have fine powers of discrimination, and in some few 
instances it can be shewn that they have a taste for the beautiful. 
The females, moreover, are known occasionally to exhibit a 
marked preference or antipathy for certain individual mal^ 

If it be admitted that the females prefer, or are unconsciously 
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excited by the more beautifal males, then the males would 
slowly but surely be rendered more and more attractiTe through 
Boxual selection. That it is this sex which has been chiefly 
modified, we may infer from the fact that, in almost CTery genus 
where t^ sexes difler, the males diflor much more Cram one 
another than do the females; this is well shewn in certain 
closely-allied representative species, in which the females can 
hardly be distinguished, whilst the males are quite distinct. 
Birds in a state of nature offer individual differences which 
would amply sufBoe for the work of sexual selection; but wo 
have seen that they occasionally present more strongly-marked 
variations which recnr so frequently that they would imme- 
diately be fixed, if they served to allure the female. The laws 
of variation must determine the nature of the initial changes, 
and will have largely influenced the final result The grada- 
tions, which may observed between the males of allied 
species, indicate the nature of the steps through which they 
have passed. They explain also in the most interesting naanner 
how certain characters have originated, snoh as the indented 
ocelli on the tail-feathers of the peacock, and the ball and 
socket ocelli on the wing-feathers of the Argus pheasant. It is 
evident that the brilliant colours, top-knots, fine plumes, &o., of 
many male birds cannot have been acquit as a protection; 
inde^, they sometimes lead to danger. That they are not due 
to the direct and definite action of the conditions of life, we may 
feel assured, because the females have been exposed to the same 
conditions, and yet often differ from the males to an extreme 
deg^ Although it is probable that changed conditions acting 
during a lengthened period have in some oases produced a 
definite effect on both sexes, or sometimes on one sex alone, the 
more important result will have been an increased tendency to 
vary or to present more strongly marked individual differences ; 
and such differences will have afforded an excellent ground- 
work for the action of sexual selection. 

The laws of inheritance, irrespectively of selection, appear to 
have determined whether the characters acquired by the males 
for the sake of ornament, for producing various sounds, and for 
fighting together, have b^ transmitt^ to the males alone or to 
both sexes, either permanently, or periodically during certain 
seasons of the year. Why various characters should have been 
transmitted sometimes in one way and sometimes in another, is 
not in most cases known ; but the period of variability seems often 
to have been the determining cause. When the two sexes have 
inherited all characters in common they necessarily resemble 
each other ; but as the successive variations may be differently 
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transmitted, every possible gradation nay be found, even within 
the same genus, firom the closest siinilarity to the widest dis- 
similarity between the sexes. With many cloeely-allied species, 
following nearly the same habits of life, the malM have cmne to 
differ from each other chiefly through the action of sexual 
selection; whilst the females have come to differ chiefly from 
partaking more or less of the characters thus acquired by the 
males. The effects, moreover, of the definite action of the 
conditions of life, will not have been masked in the females, as 
in the males, by the accumulation through sexual selection of 
strongly-pronounced colours and other ornaments. The indi- 
viduals both sexes, however affected, will have been kept at 
each successive period nearly uniform by the free intercrossing 
of many individuals. 

With species, in which the sexes differ in colour, it is possible 
or probable that some of the successive variations often tended 
to be transmitted equally to both sexes; but that when this 
occurred the females were prevented from acquiring the bright 
colours of the males, by the destruction which they suffered 
during incubation. There is no evidence that it is possible by 
natural selection to convert one form of transmission into 
another. But there would not be the least difficulty in rendering 
a female dull-coloured, the male being still kept bright-coloured, 
by the selection of successive variations, which were from the 
fint limited in their transmission to the same sex. Whether 
the females of many species have actually been thus modified, 
must at present remain doubtful. When, through the law of 
the equal transmission of characters to both sexes, the females 
were rendered as conspicuously coloured as the males, their 
instincts appear often to have been modified so that they were 
led to build domed or concealed nests. 

In one small and curious class of cases the characters and 
habits of the two sexes have been completely transposed, for the 
females are larger, stronger, more vociferous and brighter 
coloured than the males. They have, also, become so quarrel- 
some that they often fight together for the possession of the 
males, like the males of other pugnacious species for the 
poss e ss ion of the females. If, as seems probable, such females 
habitually drive away their rivals, and by the display of their 
bright colours or other charms endeavour to attract the males, 
we can understand how it is that they have gradually been 
rendered, by sexual selection and sexually-limited transmission, 
more beautiful than the males — the latter being left unmodified 
or only slightly modified. 

Whenever the law of inheritance at corresponding ages prevails. 
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bat not that of aexaaUy-limited tranioniian'on, then if the 
parents Taiy Ute in life— and we know that this constantly 
oooois with our poultry, and occasionally with other birds— 
the yoong will be left nnaffeoted, whilst the adnlts of both sexcH 
will be modified. If both these laws of inheritance preTsil ami 
either sex varies late in life, that sox alone will be modified, the 
other sex and the yoong being unaffected. When variations in 
brightness or in other conspicuous characters occur early in life, 
us no doubt often happens, they will not be acted on through 
sexual selection until the period of reproduction arrives ; ooii- 
sequently if dangerous to the young, they will be eliminated 
through natural selection. Thus we can understand how it is 
that variations arising late in life have so often been pre- 
served for the ornamentation of the males; the females ami 
the young being left almost unaffected, and therefore like eacli 
other. With species having a distinct summer and winter 
plumage, the males of which either resemble or differ from thi 
females daring both seasons or daring the summer alone, the 
degrees and kinds of resemblance between the young and the 
old are exceedingly complex; and this complexity apparently 
depends on characters, first acquired by the males, being 
transmitted in various ways and d^rees, as limited by age, sex, 
and season. 

As the young of so many species have been but little modified 
in colour and in other ornaments, we are enabled to form some 
judgment with respect to the plumage of their early progenitors ; 
and we may infer that the beauty of our existing species, if we 
look to the whole class, has bera largely increa^ since that 
period, of which the immature plumage gives us an indirect 
record. Many birds, especially those which live much on the 
ground, have undoubtedly been obscurely coloured for the sake 
of protMtion. In some instances the upper exposed surface of 
the plumage has been thus coloured in both sexes, whilst the 
lower surface in the males alone has been variously ornamented 
through sexual selection. Finally, from the facts given in 
those four chapters, wo may conclude that weapons for battle, 
organs for producing sound, ornaments of many kinds, bright 
and conspicuous colours, have generally been acquired by the 
males through variation and sexual selection, and have been 
transmitted in various ways according to the several laws of 
inheritanco— the females and the young being left comparatively 
but little modified." 

" I am greatly indebted to the birda, and the taro following onee 
kindneet of Mr. Sclater for havlag on m a mm a l i. In thie way 1 hart 
looked orer theee fonr chapters on been saved from making mistakes 
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CHAPTER XVU. 

Seooxdabt Sixual Chabactzrs of Maviuls. 

Dm Uw of bottle — Special weapou, confined to the molee— CauM of 
abeenoe of weapon) in the female — Weapon) common to both )exe), jet 
primariij acqniied bjr the mala — Other nee) of anch weapon) — ^Their 
high importance— Greater ai)e of the male — Mean) of defence — On the 
preference ehewn bjr either lez in the pairing of qnadmpeda. 

With mammals the male appears to win the female much more 
throngh the law of battle than through the display of his 
charms. The most timid animals, not provided with any special 
weapons for fighting, engage in desperate conflicts during the 
season of lore. Two male hares hawe been seen to fight together 
until one was killed; male molee often fight, and sometimes 
with fatal results ; male squirrels engage in fiequent contests, 
“ and often wound each other seyerely as do mole beavers, so 
that “hardly a skin is without scars.” ‘ 1 observed the same 
fact with the hides of the guanacoes in Patagonia; and on one 
occasion several were so absorbed in fighting that they fearlessly 
rushed close by me. Livingstone speaks of the males of the 
many animals in Southern Africa as almost invariably shewing 
the scars received in former contests. 

The law of battle prevails with aquatic as with terrestrial 
mammals. It is notorious how desperately male seals fight, 
both with their teeth and claws, during the breeding-season; 
and their hides are likewise oflm covered with scars. Male 
sperm-whales are very jealous at this season; and in their 
battles “ they often look their jaws together, and turn on their 
” sides and twist about;” so that their lower jaws often become 
distorted.’ 



about the aamas of the opoctea, and 
from )Utiug aaytUag a) a fact 
which i) koown to thia diatiaguiahed 
aaturaliat to bo arrouoou. But of 
couno ho it not at all antworablo 
for tha accoraer of tbo atatemenU 
quoted by mo from varioua antho- 



‘ Soo Watorton’a account of two 
hare) fighting, ‘Zoologiat,’ voL 1. 
1843, p. 311. On molaa. Boll, 
‘Hut. of Britiah Quadmpa^’ lat 
odit. p. 100. On aqairrolt, Andnbon 



and Bachman, ‘Vivlparout Qoad- 
mpoda of N. Amotica,' 1846, p. 268. 
On boaTora, Mr. A B. Oreon, in 
‘ Journal of Lin. Soc. Zoolog.' toI. z. 
1889, p. 382. 

’ On tha battloa of aoalt, too Capt. 
C Abbott in • Proc. Zool. Soc.’ 1868, 
p. 191 ; alao Hr. R. Brown, ibid. 
1868, p. 438 ; alao L. Uoyd, ‘ Oamo 
Bird) of Sweden,’ 1867, p. 412; 
alao Pennant. On the aperm-wbale, 
too Hr. J. H. Thompeon, in * Proc. 
Zool. Soc.’ 1867, p. 246. 
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All male animals which are famished with special weapons 
for fighting, are well known to engage in fierce battles. The 
conrage and the desperate confiicts of stags hare often been 
described ; their skeletons haye been found in various parts of 
the world, with the boms inextricably locked together, shewing 
how miserably the victor and vanquished had perished.* No 
animal in the world is so dangerous as an elephant in must 
Lord Tonkerville has given me a graphic description of the 
battles between the wild bulls in Chillingham Park, the descen- 
dants, degenerated in size but not in courage, of the gigantic 
Bo» primigeniut. In 1861 several contended for mastery ; and it 
was observed that two of the younger bulls attacked in ooneert 
the old leader of the herd, overthrew and disabled him, so that 
he was believed by the keepers to be lying mortally wounded in 
a neighbouring wood Bat a few days afterward one of the 
young bulls approached the wood alone ; and then the “ monarch 
" of the chase,” who bad been lashing himself up for vengeance, 
came out and, in a short time, killed his antagonist He then 
quietly joined the herd, and long held undisputed sway. Admiral 
Sir J. B. Snlivan informs me that, when he lived in the Falk- 
land Islands, he imported a young English stallion, which 
frequented the hills near Port William with eight mares. On 
these hills there were two wild stallions, each with a small troop 
of mares; "and it is certain that these stallions would never 
" have approached each other without fighting. Both had tried 
" singly to fight the English horse and drive away his marcs, 
" but had failed. One day they came in together and attacked 
" him. This was seen by the capitan who had charge of the 
“ horses, and who, on riding to the spot, found one of the two 
" stallions engaged with the English horse, whilst the other was 
“ driving away the mares, and had already sepa^ed four from 
“ the rest. The capitan settled the matter by driving the whole 
“ party into the corral, for the wild stallions would not leave 
“ the mares.” 

Male animals which are provided with efficient cutting or 
tearing teeth for the ordinary purposes of life, sueh as the 
carnivora, insectivora, and rodents, are seldom famished with 
weapons especially adapted for fighting with their rivala The 
case is very different with the males of many other animals. 
We see this in the horns of stags and of certain kinds of 

• Set Scrop* (‘ Art of Dcor-oUlk- wopitl, mooM, ud mn-doer have 
ing,' p. 17) on the locking of tho been found thni locked together, 
boms with the Cerme elepkni. Sir A Smith found >t the Cepe ol 
Bichardson, in ‘ Fauna Bor. Ameri- Good Hope the skeletona of twe 
oana,' 1829, p, 252, aaje that the gnua in the aame condition. 
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antelopes in which the females are hornless. With many animals 
the canine teeth in the upper or lower jaw, or in both, are much 
larger in the males than in the females, or are abwnt in the 
latter, with the exception sometimes of a hidden rudiment. 
Certain antelopes, the musk-deer, camel, horse, boar, various 
apes, seals, and the walrus, offer instances. In the females of 
the walrus the tusks are sometimes quite absent* In the male 
elephant of India and in the male dngong* the upper incisors 
form offensive weapons. In the mole narwhal the left canine 
alone is developed into the well-known, spirally-twisted, so- 
called horn, which is sometimes from nine to ten fMt in length. 
It is believed that the males use these horns for fighting to- 
gether ; for “ an unbroken one can rarely be got and occasionally 
“ one may be found with the point of another jammed into the 
“ broken place.”* The tooth on the opposite side of the head in 
the male consists of a rudiment about ten inches in length, 
which is embedded in the jaw; but sometimes, though rarely, 
both are equally developed on the two sides. In the female both 
are always rudimentary. The male cachalot has a larger head 
than that of the female, and it no doubt aids him in his 
aqoatio battles. Lastly, &e adult male omithorhynchus is pro- 
vided with a remarkable apparatus,namely a spur on the foreleg, 
closely resembling the poison-fang of a venomous snake ; but ac- 
cording to Harting, the secretion from the gland is not poisonous ; 
and on the leg of the female there is a hollow, apparently for the 
reception of the spur.’ 

When the males are provided with weapons which in the 
females are absent, there can hardly be a doubt that these serve 
for fighting with other males; and that they were acquired 
through sexual selection, and were transmitted to the male sex 
alone. It is not probable, at least in most cases, that the females 
have been prevented from acquiring such weapons, on account 
of their being useless, superfluous, or in some way injurious. 
On the contrary, as they are often used by the males for various 



* Mr. Lamont (‘Swoni with th« 
S«*-Horm,’ 1861, p, 143) ny* that 
a good task of tha male walrna 
weight 4 Monde, and is longer than 
that of the female, which weighs 
about 8 pounds. The males are 
described at fighting ferociously. 
On the oecaeional ahMnce of the 
tnske in the female, eee Mr. R. 
Brown, ‘Proe. ZooL Soc.’ 1868, p. 
429. 

* Owen, ‘Anatomy of Vartebratei, 
roL UL p. 283. 



• Mr. R. Brown, in ‘ Pros. Zool. 
Soc.' 1869, p. 553. See Prof. Turner, 
in Journal of * Anat. and Phys.’ 1872, 
p. 76, on the homological nature of 
these tusks. Also Hr. J. W. Clarke 
on two tusks being developed in the 
males, in ‘Proc, £>olog. 1871. 

’ Owen (- — -V-.-. — . 
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pttrpoees, more especially as a defence against their enemies, it 
is a BU^rising feet that they are so poorly developed, or quite 
absent, in the females of so many animals. With female deei 
the development during each recurrent season of great branching 
boms, and with female elephants the development of immense 
tusks, would be a great waste of vital power, supposing that 
they wore of no use to the females. Consequently, they would 
have tended to be eliminated in the female through natural 
selection ; that is, if the successive variations were limited in 
their transmission to the female sex, for otherwise the weapons 
of the males would have been injuriously affected, and this 
would have bean a greater evil On the whole, and from the 
consideration of the following fects, it seems probable that when 
the various weapons differ in the two sexes, this has generally 
depended on the kind of transmission which has prevailed. 

As the reindeer is the one species in the whole family of Deer, 
in which the female is famished with horns, though they are 
somewhat smaller, thinner, and leas branched than in the male, 
it might naturally be thought that, at least in this case, they 
must be of some special service to her. The female retains her 
horns from the time when they are fully developed, namely, in 
September, throughout the winter until April or Hay, when she 
brings forth her young. Mr. Crotch made particular enquiries 
for me in Norway, and it appears that the females at this season 
conceal themselves for about a fortnight in order to bring forth 
their young, and then reappear, generally hornless. In Nova 
Scotia, however, as I hear from Mr. H. Seeks, the female some- 
times retains her horns longer. The male on the other hand 
casts his horns much earlier, towards the end of November. As 
both sexes have the same requirements and follow the same 
habits of life, and as the male is destitute of horns daring the 
winter, it is improbable that they can be of 'any special service 
to the female daring this season, which includes the larger part 
of the time daring which she is honied. Nor is it probable 
that she can have inherited horns from some ancient pro- 
genitor of the family of deer, for, from the feet of the females of 
so many species in all quarters of the globe not having horns, 
we may conclude that this was the primordial character of the 
group.' 

The horns of the reindeer are developed at a most unnsually 

' On the itmctore and •baddinj; regard to the Amorican variety or 
of the home of the reindeer, BoS- Mfmm ; also Major W. Roei King, 
berg, ‘Am<enitatee Acad.' voL iv. 'The Sportsmiia in Canada,’ 18b<>, 
1788, p. 149. See Richardeon, p. 80. 

Fanna Bor. Americana,’ p. 341, in 
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eaily age; but what the cause of this may be is not known. 
The efiect has apparently been the transference of the horns to 
both sexes. We should boar in mind that boms are always 
transmitted through the female, and that she has a latent 
capacity for their development, as we see in old or diseased 
females.* Moreover the females of some other species of deer 
exhibit, either normally or occasionally, rudiments of horns ; thus 
the female of Cervuliu moichatut has " bristly tufts, ending in a 
“ knob, instead of a horn;” and “in most specimens of the 
“ female wapiti (Csrtnu canaderuis) there is a sharp bony pro- 
“ tuberanoe in the place of the horn.”** From these several 
considerations we may conclude that the possession of fairly 
well-developed horns by the female reindeer, is due to the males 
having first acquired them as weapons for fighting with other 
males; and secondarily to their development firom some un- 
known cause at an unusually early age in the males, and their 
consequent transference to toth sexes. 

Turning to the sheath-homed ruminants: with antelopes a 
graduated series can be formed, beginning with species, the 
females of which are completely destitute of horns— p^ng on 
to those which have horns so small as to be almost radimentary, 
(as with the Antiloeapra americana, in which species they are 
present in only one out of four or five females ") — ^to those which 
have fairly developed horns, but manifestly smaller and thinner 
than in the male and sometimeB of a different shape,'*— and 
ending with those in which both sexes have horns of equal size. 
As with the reindeer, so with antelopes there exists, as pre- 
viously shewn, a relation between the period of the development 
of the horns and their transmission to one or both sexes; it is 
therefore probable that their presence or absence in the females 
of some species, and their more or less perfect condition in the 
females of other species, depends, not on their being of any 
special use, but simply in inheritance. It accords with this 



* tddor* OeoBroy St. HiUire, 
‘Esnh de Zoolog. <^<nle,’ 1841, 
p. SIS. Other mMouline clunetere, 
besidee the horni, are eometimes 
•imilarly tnuuferr^ to the female ; 
thos Hr. Boner, in ipeaklnK of an 
old female chamou (*&amoU 
Hunting in the Monntaini of Ba- 
varia,’ 1860, 2nd edit. p. 863), eave, 
“ not oniy wae the head very male- 
“ looking, bat along the back there 
“ irae a ridge of long hair, naoally 
“to be found only in bucka” 

“ On the Cervulna, Dr. Gray, 



‘Catalogne of Mammalia in the 
Britiih Museum,’ part. iii. p. 220. 
On the Cermt cmadeiuit or wapiti 
see Hon. J. D. Caton, * OtUwa Acad, 
of Nat. Sdenoee,’ May, 1868, p. 9. 

" I am indebted to Dr. Canfield, 
for this information, see also hie 
paper in ‘ Froc. Zoolog. Soe.,’ 1866, 
p. 105. 
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of a distinct species, via. the Ant. 
darccu var. Corine, see Desmareat, 
‘ Mammalogie,’ p. 455. 
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view that even in the same restricted genus both sexes of some 
BiMoiee, and the males alone of others, are thus provided. It is 
also a remarkable fact that, although the females of Antxlapa 
bezoartica are normally destitute of home, Mr. Blyth has seen no 
lees than three females thus furnished ; and there was no reason 
to suppose that they were old or diseased. 

In all the wild species of goats and sheep the horns are 
lar^r in the male than in the female, and are sometimes 
quite absent in the latter." In several domestio breeds of 
these two animals, the males alone are furnished with horns; 
and in some bree^, for instance, in the sheep of North Wales, 
though both sexes are properly homed, the ewes are very 
liable to bo hornless. I have been informed by a trustworthy 
witness, who purposely inspected a flock of these same sheep 
during the lambing season, that the horns at birth are generally 
more fully developed in the male than the female. Mr. 3. Feel 
crossed his Lonk sheep, both sexes of which always bear horns, 
with hornless Leioesters and hornless Shropshire Downs; and 
the result , was that the male offspring had their horns con- 
siderably reduced, whilst the females were wholly destitute of 
them. These several facts indicate that, with sheep, the horns 
are a much less flrmly fixed character in the females than in 
the males ; and this leads ns to look at the horns as properly 
of masculine origin. 

With the adult musk-ox {pvthot motchatui) the horns of the 
male are larger than those of the female, and in the latter the 
bases do not touch." In regard to ordinary cattle Mr. Blyth 
remarks : “ In most of the wild bovine animals the horns are 
“ both longer and thicker in the bull than in the cow, and in 
“ the oow-banteng (_Bot zondaicut) the horns are remarkably 
“ small, and inclined much backwards. In the domestic races 
" of cattle, both of the humped and humpless types, the horns 
“ are short and thick in the bull, longer and more slender in the 
" cow and ox ; and in the Indian buffalo, they are shorter and 
" thicker in the bull, longer and more slender in the cow. In 
" the wild gaonr (5. gaurut) the horns are mostly both longer 
“ and thicker in the bull than in the cow.’*" Dr. Forsyth Major 
also informs me that a fossil skull, believed to be that of the 
female £oz etruzcut, has been found in the Yal d'Amo, which is 
wholly without horns. In the Bhinocerot timiu, as I may add, 
the horns of the female are generally longer but less powerful 
than in the male ; and in some other species of rhinoceros they 

'• Ony,‘0«Ulogiie Mamm. Brit, rieao*,’ p. 278. 

Mas.’ part Hi. 18S2, p. 160. “ ‘ Ijind and Watar,’ 1867, p, 

'* Kicaoidsoa, ‘ Kauaa Bor. Ame- .646. 
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are said to bo shorter in the female.** From these various facts 
wo may infer as probable that horns of all kinds, even when they 
are equally developed in the two sexes, were primarily acquired 
by the male in order to conquer other males, and have been 
transferred more or less completely to the female. 

The effects of castration deservo notice, as throwing light on 
this same point Stags after the operation never renew their 
horns. The male reindeer, however, must be excepted, as after 
castration he does renew them. This fact, as well as the pos- 
session of horns by both sexes, seems at first to prove that the 
horns in this species do not constitute a sexual character but 
as they are developed at a very early age, before the sexe.s 
differ in constitution, it is not surprising that they should be 
unaffected by castration, oven if they were aboriginally acquired 
by the male. With sheep both sexes properly bear horns; and 
I am informed that with Welch sheep the horns of the males are 
considerably reduced by castration; but the d^;ree depends 
much on the a^ at which the operation is performed, as is like- 
wise the case with other animals. Merino rams have large horns, 
whilst the ewes " gmoraUy speaking are without horns ;” and in 
this breed, castration seems to produce a somewhat greater 
effect, BO that if performed at an early age the horns "remain 
“ almost undeveloped."** On the Guinea coast there is a breed 
in which the females never bear horns, and, as Mr. Winwood 
Reads informs me, the rams after castration are quite desti- 
tute of them. With cattle, the horns of the males are much 
altered by castration; for instead of being short and thick, 
they become longer than those of the cow, but otherwise re- 
semble them. The Aidilopt hamartwa offers a somewhat ana- 
logous case : the males have long straight spiral horns, nearly 
parallel to each other, and directed backwards; the females 
occasionally bear horns, but these when present are of a very 
different shaiw, for they are not spiral, and spreading widely, 
bend round with the points forwards. Now it is a remarkable fact 
that, in the castrated male, as Mr. Blyth informs me, the horns 
are of the same peculiar shape as in the female, but longer and 
thicker. If we may judge from analogy, the female probably 
shews us, in these two cases of cattle and the antelope, the former 



■* Sir Andrew Smith, ‘Zoology 
of S. Africa,’ pL xix. Owen, ‘Ana- 
tomy of Vertebrate!,’ Tol. UL p. 624. 
“ Tkia ia the * — ‘ — 



Seidlitx, ‘ Die Darwinache Theorie,’ 
1871, p. 47. 

'* 1 am much obliged to Prof. 
Victor Cams, for haring made en- 



quiries for me in Saxony on this 
subject. H. von Nathnsius (‘ Vleh- 
xucht,’ 1872, p. 64) says that the 
horns of sheep castrated at an early 
period, either altogether disappear 
or remain as mere mdimenU ; but 
I do not know whether he refon 
to merinoa or to ordinary breeds. 
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oonditian of the horns cannot be explained with any certainty. 
Nevertheless, it seems probable, that in nearly the same m«nn>.r 
as the constitutional disturbance in the ofbpring, caused by a 
cross between two distinct species or races, often leads to the 
reappearance of long-lost characters;” so here, the disturbance 
in the constitution of the individual, resulting from castration, 
produces the same effect. 

The tusks of the elephant, in the different species or races, 
differ according to sex, nearly as do the horns of mminanta In 
India and Malacca the males alone are provided with well- 
developed tusks. The elephant of Ceylon is considered by most 
naturalists as a distinct race, but by some as a distinct species, 
and here “not one in a hundred is found with tusks, the few 
" that possess them being exclusively males.”” The African 
elephant is undoubtedly distinct, and the female has large well- 
developed tusks, though not so large as those of the male. 

These differences in the tusks of the several races and species 
of elephants— the gre^ variability of the horns of deer, as 
notably in the wild reindeer— the occasional presence of horns 
in the female Antilope bezoariiea, and their frequent absence in 
the female of Antiloeapra omerKona— the presence of two tusks 
in some few male luurwhala — the complete absence of tusks ii 
female walruses— are all instances of the extreme vaiial ' 
secondary sexual characters, and of their liability to d 
closely-allied forms. 

Although tusks and honu appear in all cases to hai 
primarily developed as sexual weapons, they often serve 
purpo^. The elephant uses his tusks in attacking the 
according to Bruce, he scores the trunks of trees until tb 
be thrown down es^, and he likewise thus extracts tb 
naoeons cores of palms; in Africa he often uses one tusk, 
the same, to probe the ground and thus ascertain whether 
bear his weight The common bull defends the herd w 
horns; and the elk in Sweden has been known, accord 
Lloyd, to strike a wolf dead with a single blow of his 
horns. Many similar foots could be given. One of thi 
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the wild goat {Capra Kgagnit) of the Himalayas and, as it is also 
said, with the ibex, namely, that when the male accidentally falls 
from a height he bends inwards his head, and by alighting on 
his massive horns breaks the shook. The female cannot thus 
nse her horns, which are smaller, but from her more quiet 
disposition she does not need this strange kind of shield so 

Each male animal uses his weapons in his own peculiar 
fashion. The common ram makes a charge and butts with 
such force with the hoses of his horns, that I have seen a power- 
ful man knocked over like a child. Goats and certain species of 
sheep, for instance the Ovit eydocerot of Afghanistan,** rear on 
their bind legs, and then not only butt, but " moke a cut down 
" and a jerk up, with the ribbed front of their scimitar-shaped 
" horn, as with a sabre. When the 0. eyeUxerot attacked a large 
“ domestic ram, who was a noted bruiser, he conquered him by 
" the sheer novelty of his mode of fighting, always closing at 
“ once with his adversary, and catching him across the face and 

nose with a sharp drawing jerk of the head, and then bounding 
“ out of the way before the blow could be returned.” In 
Pembrokeshire a male goat, the master of a flock which during 
several generations had run wild, was known to have killed several 
males in single combat; this goat possessed enormous horns, 
measuring thirty-nine inches in a straight line from tip to 
tip. The common bull, as every one knows, goree and tosses his 
opponent ; but the Italian buffalo is said never to nse his horns, 
he gives a tremendous blow with his convex forehead, and then 
tramples on his fallen enemy with bis knees— on instinct which 
the common bull does not possess.** Hence a dog who pins a 
buffalo by the nose is immediately crushed. We must, however, 
remember that the Italian h nflal n has been long domesticated, 
and it is by no means certain that the wild parent-form bad 
similar horns. Mr. Bartlett informs me that when a female 
Cape buffalo {Bubaliu eaffer) was turned into an enclosure 
with a bull of the same species, she attacked him, and he in 
return pushed her about with great violence. But it was 
monifost to Mr. Bartlett that, had not the bull shewn dignified 
forbearance, he could easily have killed her by a single lateral 
thrust with his immense horns. The giraffe uses bis short 
hair-covered horns, which are rather longer in the male than 
in the female, in a curious manner ; for, with bis long neck, he 
swings his head to either side, almost upside down, with such 

" Ur. Blyth, in * Und ud goaU m the < Fitld,* 1869, p. 150. 
Water,’ Merch, 1867, p. 134, on *• M. E. M. BiUlly, ‘Sur I’luege 
the enthority of Cepe Hatton end dee Cornea,’ tio., ‘ Annal. dee Sc. 
otheri. For the wild Pembrokeshire Nat.’ tom. ii. 1824, p. 369. 
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force, that I bare seen a hard plank deeply indented by a single 
blow. 

With antelopes it is sometimes difiScnlt to imagine how they 
can possihiy use their curiously-shaped horns ; thns the spring- 
boo (Ant. eaehort) has rather short upright horns, with the 
sharp points bent inwards almost at right angles, so as to face 
each other; Mr. Bartlett does not know bow they ate used, but 
suggests that they would inflict a fearful wound down each side 
of the face of an antagonist The slightly-ourred hwns of the 




Oryx Uuccryx (8g. 63) are directed backwards, and are of such 
length that their points reach beyond the middle of the hack, 
over which they extend in almost parallel lines. Thus they 
seem singularly ill-fitted for fighting; but Mr. Bartlett informs 
me that when two of these animals prepare for battle, they kneel 
down, with their beads between their fore legs, and in this 
attitude the horns stand nearly parallel and close to the ground, 
witli the points directed forwa^ and a little upwards. The com- 
batants then gradually approach each other, and each endeavoiu s 
to get the upturned points under the body of the other; if one 
succeeds in doing this, he suddenly springs up, throwing up his 
head at the same time, and can thns wound or perhaps even 
transfix his antagom'st. Both animals always kneel down, so as 
to guard as far as possible against tliis manoeuvre. It has been 
recorded that one of these antelopes has used his horns with 
efiect even against a lion ; yet from being forced to place his 
head between the fore-legs in order to bring the points of tb3 
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horns forward, he would generally be under a great disadvantage 
when attacked by any other animal It is, therefore, not 
probable that the horns have been modified into their present 
great length and peculiar position, as a protection against beasts 
of prey. We can however see that, as soon as some ancient 
male progenitor of the Oryx acqnir^ moderately long horns, 
directed a little backwards, he would be compelled, in his battles 
with rival males, to bend his head somewhat inwards or down- 
wards, as is now done by certain stags ; and it is not improbable 
that he might have acquired the habit of at first occasio^ly and 
afterwards of regularly kneeling down. In this case it is almost 
certain that the males which possessed the longest horns would 
have had a great advantage over others with shorter horns ; and 
then the horns would gradually have been rendered longer and 
longer, through sexual selection, until they acquired their present 
extraordinary length and position. 

With stags of many kinds the branches of the horns offer a 
curious case of difficulty ; for certainly a single straight point 
would inflict a much more serious won^ than several diverging 
ones. In Sir Philip Egerton’s museum there is a horn of the 
red-deer {Ctrvm elapkiu), thirty inches in length, with “not 
“ fewer than fifteen snags or branches;” and at Moritzbnrg 
there is still preserved a pair of antlers of a red-deer, shot in 
1699 by Frederick L, one of which bears the astonishing number 
of thirty-three branches and the other twenty-seven, making 
altogether sixty branches. Bichardson figures a pair of antlers 
of the wild reindeer with twenty-nine points.** Irt>m the 
maimer in which the horns are branched, and more especially 
from deer being known occasionally to fight together by kicking 
with their fore-ieet,** H. BaUly actually comes to the conclusion 
that their horns are more iqjnrions than useful to them? But 
this author overlooks the pitched battles between rival males. 
As I felt much perplexed about the use or advantage of the 
branches, I applied to Mr. McNeill of Colonsay, who has long 
and carefully observed the habits of red-deer, and he informs 
me that he has never seen some of the branches brought into 
use, but that the brow antlers, from inclining downwards, ate a 
great protection to the forehead, and their points are likewise 
** On th« horns of red^iwr, Acad, of Mat. Science,’ May, 1868, 
Owen, * British Fossil Mammals,’ p. 9), says that the American deer 
1846, p. 478 J Richardson on the fight with their fore-feet, after 
horns of the reindeer, * Fauna Bor. the question of superiority has 
Americana,’ 1829, p. 240. I am “ been once settled and acknowiadgad 
indebted to ProC Victor Cams, for “in the herd.” Bailly, ‘Sur I’osage 
the Moritxbnrg case. dee Comas,’ * Annates des ^ Mat,’ 

*■ Hon. J. D. Caton (‘OtUwa tom. il 1824, p. 371. 
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nsed in attack. Sir Philip Egetton also informs me both as to 
rud-deer and fallow-deer that, in fighting, they suddenly 
tc^ether, and getting their horns fixed against each other’s 
bodies, a desperate struggle ensnes. When one is at last foieed 
to yield and tnm round, the 'victor endeavours to plunge his 
brow antlers into his defeated foe. It thus appears that the 
upper branches are used chiefly or exclnaively for pnshing and 
fencing. Nevertheless in some species the upper branches are 
used as weapons of ofience; when a man was attacked by a 
wapiti deer (Canrsa canadanaii) in Judge Caton’s paurk in 
Ottawa, and several men tried to rescue him, the stag “never 
“ raised his head from the grourid; in fact, he kept his face almost 
“ flat on the ground, with his nose nearly between his fore feet, 
“ except when he rolled his head to one side to « new 
“ obeenation preparatory to a plunge.” In this position the 
ends of the.homs were directed against his adversaries. “ In 
" rolling his head he necessarily raised it somewhat, because his 
“ antlers were so long that he could not roll his head without 
“ raising them on one side, while, on the other side, they touched 
“ the ground.” The stag by this procedure gradually drove the 
party of rescuers backwards, to a distance of ISO or 200 feet ; 
and the attacked, man 'was killed.** 

Although the horns of stags are efficient weapons, there can, 
I think be no doubt that a single point would have been much 
more dangerous than a branched antler ; and Judge Caton, who 
has had large experience with deer, fully concurs in this conclu- 
sion. Nor do the branching horns, though highly important as 
a means of defence against rival stags, appear perfectly well 
adapted for this purpose, as they are liable to become interlocked. 
The suspicion has therefore crossed my mind that they may 
serve in part as omsmenta That the branched antlers of stags 
as well as the elegant lyrated horns of certain antelopes, with 
their graceful double curvature, (fig. 64), are ornamental in our 
eyes, no one will dispute. If, then, the boms, Uke the splendid 
accoutrements of the knights of old, add to the noble appearance 
of stags and antelopes, they may have been modified partly for 
this purpoK, though mainly for actual service in battle ; but I 
have no evidetme in favour of this belief 
An interesting case has lately been published, from which it 
appears that the horns of a dm in one district in the United 
States are now being modified throng sexual and natural selection. 
A writer in an excellent American Journal " says, that he has 
** Sm a moat ioUrwting icooont •’ ‘ Th» Americu Natnralitt,’ 
in tb* ApptBiUx to Uoo. J. D. Dm. 1869, p. 553. 

Caton’a papar, aa alwra quoted. 
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hunted for the last twenty-one years in the Adirondacks, where 
the Ctrvtu virginianus abounds. About fourteen years ago he 
first heard of tpike-hom bucks. These became from year to year 
more common ; about five years ago he shot one, and afterwards 
another, and now they are frequently killed. “ The spike-horn 
“ differs greatly from the common antler of the C, virginianus. 




Fig. S4. Strppaloeros Kudu (from Sir Andrew Smith's ‘ Zoology of South AMOS’). 

“ It consists of a single spike, more slender than the antler, and 
“ scarcely half so long, prqjerting forward from the brow, and 
“ terminating in a very sharp point. It gives a considerable 
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*' advantage to its poesesaor over the ccnnnion bnck. Bemdea 
“ enabling him to run more awiftly throngh the thick woods and 
" underbrush (every hunter knows that does and yearling 
“ bucks run much more rapidly than the large buclm when 
“ armed with their cumbrous antlers), the spike-hom is a more 
“ effective weapon than the common antler. With this advantage 
“ the spike-horn bucks are gaiuing upon the common bucks, and 
** may, in time, entirely supersede them in the Adirondacks. 
“ Undoubtedly, the first spike-hom bnck was merely an acci- 
" dental freak of nature. But his spike-horns gave him an 
“ advantage, and enabled him to propagate his peculiarity. His 
" descendants having a like advanta«^, have propagated the 
“ peculiarity in a constantly increasing ratio, till they are 
" slowly crowding the antlered deer from the region they 
“ inhabit.’* A critic has well objected to this account by asking, 
why, if the simple horns are now so advantageous, were the 
branched antlers of the parent-form ever developed? To this I 
con only answer by remarking, that a new mode of attack with 
new weapons might be a great advantage, as shewn by the case 
of the Ovu cydoctrot, who thus conquered a domestic ram famous 
for his fighting power. Though the branched antlers of a stag 
are well adapt^ for fighting with his rivals, and though it 
might be an advantage to the prong-homed variety slowly to 
acquire long and branched horns, if he had to fight only 
with others of the same kind, yet it by no means follows that 
branched horns would be the best fitt^ for conquering a foe 
differently armed. In the foregoing case (ff the Oryx leucoryx, it 
is almost certain that the victory would rest with an antelope 
having short horns, and who therefore did not need to kneel 
down, though an oryx might profit by having still longer horns, 
if he fought only with his proper rivals. 

Male quadmpeds, which are furnished with tusks, use them in 
various ways, as in the case of horns. The boar strikes laterally 
and upwards; the musk-deer downwards with serious effect** 
The walrus, though having so short a neck and so unwieldy a 
body, “ can strike either upwards, or downwards, or sideways, with 

equal dexterity."* I was informed by the late Dr. Falconer, 
that the Indian elephant fights in a different manner according 
to the position and curvature of his tusks. When they are 
directed forwards and upwards he is able to fiing a tiger to a 
gnat distance — it is said to even thirty feet; when they are 
short and turned downwards he endeavours suddenly to pin the 

** PsIIm, ' Sp!cil*(ia Zoologies,' ** LamoBt, ‘ Ssomim with tho Sea- 
titc. xiii. 1779, p. 18. Uarx*,’ 1881, p. 141. 
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tiger to the ground and, in consequence, is dangerons to the 
rider, who is liable to be jerked off the howdah." 

Very few male quadrupeds possess weapons of two distinrt 
kinds specially adapted for fighting with rival males. The male 
muntjac-deer (Census), however, offers an exception, as be is 
provided with boms and exserted canine teeth. But we may 
infer from what follows that one form of weapon has often 
been replaced in the course of ages by another. With ruminants 
the development of horns generally stands in an inverse relation 
with that of even moderately d^eloped canine teeth. Thus 
camels, gnanacocs, chevrotains, and musk-deer, are hornless, 
and they have efficient canines; these teeth being "always of 
“ smaller size in the females than in the males.” The Camelidee 
have, in addition to their true canines, a pair of canine-shaped 
incisors in their upper jaws.** Male deer and antelopes, on the 
other hand, possess horns, and they rarely have canine teeth ; 
and these, when present, are always of small size, so that it is 
doubtful whether they are of any service in their battles. In 
Antilope montana they exist only as rudiments in the young 
male, disappearing as he grows old ; and they are absent in the 
female at all ages ; but the females of certain other antelopes 
and of certain deer have been known occasionally to exhibit 
rudiments of these teeth.** Stallions have small canine teeth, 
which are either quite absent or rudimentary in the mare ; but 
they do not appear to be used in fighting, for stallions bite 
with their incisors, and do not open their months wide like 
camels and guanacoes. Whenever the adult male possesses 
canines, now inefficient, whilst the female has either none or 
mere mdiments, we may conclude that the early male pro- 
genitor of the species was provided with efficient canines, which 
have been partially transferred to the females. The reduction of 
these teeth in the males seems to have followed from some 
change in their manner of fighting, often (but not in the horse) 
caused by the development of new weapons. 

Tusks and horns are manifestly of high importance to their 



» S«« alxo Cons (‘PhilMopb. 
TrADMct.’ 1799, p. 212) on the 
mnnner in which tna •hort-tiukod 
Mooknnh variety attacks other elc- 
phanta 

•> Owen, ‘Anatomy of Verte- 
brates,' vol. Hi. p. 349. 

" S« Ruppell (in ‘ Proc. Zoolog 
Soc.' Jan. 12, 1836, p. 3) on the 
canines in deer and antelopes, with 
a note by Mr. Martin on a female 



American deer. See also Falconer 
(‘ Palcont. Memoirs and Notes,' 
vol. i. 1868, p. 576) on canines in 
an adnlt female deer. In old males 
of the mnsk-deer the canines (Pallas, 
‘Spic. Zoolog.’ fssc. xiii. 1779, p. 
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of three inches, whilst in old females 
a mdiment projects scarcely half 
an inch above the gums. 
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possesaon, for their derelopment consmnee much organised 
matter. A sizigle task of the Aaiatio elephant — one of the 
extinct woolly species— and of the African elephant, hare been 
known to weigh respectirely 150, 160, and 180 ponnds ; and 
even greater weights have been pven by some authors." With 
deer, in which the horns are periodically renewed, the drain on 
the constitution must be greater ; the horns, for instance, of the 
moose weigh from fifty to sixty ponnds, and those of the 
extinct Irish elk from sixty to seventy pounds — the skull of the 
latter weighing on an average only five pounds and a quarter. 
Although the horns are not i^odically renewed in sheep, yet 
their development, in the opinion of many agrionlturists, onWIs 
a sensible loss to the brevier. Stags, moreover, in escaping 
from beasts of prey are loaded with an additional weight for the 
race, and are greatly retarded in passing through a woody 
country. The moose, for instance, with horns extending five 
and a half feet firom tip to tip, although so skilful in their use 
that he will not touch or break a twig when walking quietly, 
cannot act so dexterously whilst rushing away from a pack 
of wolves. "During his progress ho holds his nose up, so 
" as to lay the horns horizontally back ; and in this attitude 
" cannot see the ground distinctly.”" The tips of the horns of 
the great Irish elk were actually eight feet apart 1 Whilst the 
horns are covered with velvet, which lasts witt the red-deer for 
about twelve weeks, they are extremely sensitive to a blow ; so 
that in Germany the stags at this time somewhat change their 
habits, and avoiding dense forests, frequent young woods and 
low thickets." Those facts remind ns that male birds have 
acquired ornamental plumes at the cost of retarded flight, and 
other ornaments at the cost of some loss of power in their battles 
with rival males. 

With mammals, when, as is often the case, the sexes differ in 
size, the males are almost always larger and stronger. I am 
informed by Mr. Gould, that this holds good in a marked 
manner with the marsupials of Australia, the males of which 
appear to continue growing until an unusually late ag& But 
the most extraordinary case is that of one of the seals (Oallor- 
hinru urrinui), a full-grown female weighing loss than one-sixth 
of a full-grown male." Dr. Gill remarks that it is with the 



" Emanoa Tanaent, ‘Ceylon,’ 
18.S9, vol. ii. p. 275; Own, ‘ Bri- 
tbh Foull Mammals,’ 1846, p. 245. 

•* Richardson, ‘ Fanaa Bor. Amo- 
ricaaa,' on the moose, Atoe$ palmata, 
pp. 236, 237 ; on the expanse of the 
home, ‘Land and Water,’ 1869, p. 



143. Sea also Owen, ‘ British 
Fossil Mammals,’ on the Irish elk, 
pp. 447, 455. 
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polygunotu aeals, the males of which are well known to fight 
Bavagely together, that the eexee differ mncb in size ; the mono- 
gamona species differing but little. Whales also afford eridenoe 
of the relation existing between the pngnacit; of the males and 
their large size compared with that ^ the female; the males of 
the right-whales do not fight together, and they are not larger, 
bnt rather smaller, than their females; on the other hand, male 
sperm-whales, fight much together, and their bodies are “ often 
found scarred with the imprint of their rival’s teeth,” and 
they are double the size of the females. The greater strength of 
the male, as Hunter long ago remarked," is invariably displayed 
in those parts of the body which are brought into action in 
fighting with rival males — for instance, in the massive neck of 
the bull. Male quadrupeds are also more courageous and 
pugnaeions than the females. There can be little doubt that 
these characters have been gained, partly through sexual selec- 
tion, owing to a long series of victories by the stronger and 
more courageous males over the weaker, and partly through the 
inherited effects of nse. It is probable that the successive 
variations in strength, size, and courage, whether due to mere 
variability or to the effects of use, by the accumulation of which 
male quadrupeds have acquired these characteristic qualities, 
occurr^ rather late in life, and were consequently to a large 
extent limited in their transmission to the same sex. 

Prom these considerations I was anxious to obtain information 
as to the Seotch deerhound, the sexes of which differ more in 
size than those of any other breed (though bloodhounds differ 
considerably), or than in any wild canine species known to mo. 
Accordingly, I applied to Mr. Cupples, well-known for his 
success wiUi this breed, who has weighed and measured many 
of his own dogs, and who has with great kindness collected for 
mo the following facts from various sources. Fine male dogs, 
measured at the shoulder, range from 2d inches, which is low, 
to 33 or even 34 inches in height; and in weight from 80 
pounds, which is light, to 120 pounds, or even more. The 
females range in height from 23 to 27, or even to 28 inches; and 
in weight from CO to 70, or even 80 pounds.** Mr. Cupples 



Comp. Zoolog. of Csmbridgo. (Jnitod 
Sutoo,’ voL iL No. 1, p 83. Tho 
wttghU wore aooorUiaoii by o ooro- 
fol oboorror, Copt Bryont Ur. 
Oill in ‘Tbo Amorieon KotomlbV 
Jon. 1871, Prof. Shoirr on the 
rtloUro oixo of tho ooioa of wholoo, 
‘Amorieon Notornliot,’ Jon. 18i8. 



" ‘ Animol Economy,’ p. 45. 

** Soo oloo Bichnrdooo'o * Monnol 
on tho Dog,’ p. 59. Much volnoblo 
informotion on tho Scottioh dooi^ 
bound io giron by Mr. McNoill, 
who firot ^lod ottontioa to tbo 
inrquolity in >iu botwoon tho loiot, 
in hcropo’o * Art of Door Stolltlng.’ 
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oonclades that from 95 to 100 pounds for the male, and 70 for 
the female, would bo a safe average; but there ia reason to 
believe that formorl; both sexes attained a greater weight 
Mr. Cnpples has weighed puppies when a fortnight old ; in one 
litter the average weight of four males exceeded that of two 
females by six and a half ounces ; in another litter the average 
weight of four males exceeded that of one female by less than 
one ounce; the same males when three weeks old, exceeded 
the fenoale by seven and a half ounces, and at the age of six 
weeks by nearly fourteen onnces. Mr. Wright of Teldersley 
House, in a letter to Mr. Cnpples, says ; “ 1 have taken notes on 
“ the sizes and weights of puppies of many litters, and as far as 
“ my experience goes, dog-puppies as a rule differ very little 
“ from bitches till they arrive at about five or six months old ; 
“ and then the dogs b^n to increase, gaining upon the bitches 
" both in weight and size. At birth, and for several weeks 
" afterwards, a bitch-pnppy will occasionally be larger than any 
“ of the do(^ but they are invariably beaten by them later.” 
Mr. McNeill, of Colonsay, conclndes that “the males do not 
'■ attain their full growth till over two years old, thon^ the 
" females attain it sooner.' According to Mr. Guppies’ expe- 
rience, male dogs go on growing in stature till they are from 
twelve to eighteen months old, and in weight till from eighteen 
to twenty-four months old ; whilst the females cease increasing 
in stature at the age of fix>m nine to fonrteen or fifteen months, 
and in weight at the age of from twelve to fifteen months. 
From these various statements it is clear that the foil difference 
in size between the male and female Scotch deerhound is not 
acquired until rather late in life. The males almost exclusively 
are used for coursing, for, as Mr. McNeill informs me, the 
females have not sufficient strength and weight to pull down a 
full-grown deer. From the names used in old legends, it appears, 
as I hear from Mr. Cnpples, that, at a very ancient period, the 
males were the most celebrated, the females being mentioned 
only as the mothers of fiunons dogs. Hence, during many 
generations, it is the male which has been chiefiy tested for 
strength, size, speed, and courage, and the beet will have been 
bred from. As, however, the males do not attain their full 
dimensions until rather late in life, they will have tended, in 
accordance vrith the law often indicated, to transmit their 
characters to their nude ofbpring alone; and thus the great 
inequality in size between the sexes of the Scotch deer-honnd 
may probably be accounted for 
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The males of some few quadrupeds posseffl organs or parts 
developed solely as a means of defence against the attacks of 
other males. Some kinds of deer use, as we have seen, the 
upper branches of their horns chiefly or exclusively for de- 
fending themselves; and the Oryx antelope, as I am informed 
by Jlr. Bartlett, fences most skilfully with his long, gently 
curved horns; but those are likewise ukd as organs of ofience. 
The same obs^ver remarks that rhinoceroses in fighting, parry 
each other’s sidelong blows with their horns, which clatter 
loudly together, as do the tusks of boars. Although wild boars 
fight desperately, they seldom, according to Brehm, receive fatal 
wounds, as the blows fall on each other’s tusks, or on the layer 
of gristly skin covering the shoulder, called by the German 
hunters, the shield; and 
here we have a part spe- 
cially modified for defence. 
With boars in the prime 
of life (see fig. 65) the 
tusks in the lower jaw are 
used for fighting, but they 
become in old age, as 
Brehm states, so much 
curved inward and up- 
wards over the snout, 
that they can no longer 
bo used in this way. 
They may, however, still 
serve, and even more 
eflectively, as a means 
of defence. In compensation for the loss of the lower tusks 
as weapons of offence, those in the upper jaw, which always 
project a little laterally, increase in old age so much in length 
and curve so much upwards, that they can be used for attack. 
Nevertheless, an old boar is not so dangerous to man as one at 
the age of six or seven years.* 

In the full-grown male Baburisa pig of Celebes (fig. 66), the 
lower tusks are formidable weapons, like those of the European 
l)oar in the prime of life, whilst the upper tusks are so long 
and have their jMints so much curled inwards, sometimes even 
touching the forehead, that they are utterly useless as weapons 
of attack. They more nearly resemble horns than teeth, and 
are so manifestly useless as teeth, that the animal was formerly 
supposed to rest his head by hooking them on to a branch! 
Their convex surfaces, however, if the head were held a little 
» Brehm, ‘ Thierleben,’ B. U. •. 729-732. 
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laterally, would serve as an excellent guard , and hence, perhaps. 
It is that in old animals they “ are generally broken off, as if by 
“ fighting.”** Here, then, we have the curious case of the 
upper tusks of the Babirusa regularly assuming during the 
prime of life, a structure which apparently renders them fitted 
only for defence; whilst in the European boar the lower tusks 
assume in a less degree and only during old age, nearly the 
same form, and then serve in like manner solely for dufcnca 




Klj. e«. SknUoltlw U>bln»Flg((lroai Wdlm’t ‘M4U7 Archlix'Ii(o’> 

In the wart-hog {Phacochoerut cethiopieut, fig. 67) the tusks in 
the upper jaw of the male curve upwards during the prime of 
life, and from being pointed serve as formidable weapons. The 
tusks in the lower jaw are sharper than those in the upper, but 
from their shortness it seems hardly possible that they can bo 
used as weapons of attack. They must, however, greatly 
strengthen those in the upper jaw, from being ground so as to 
fit closely against their bases. Neither the upper nor the lower 
** See Mr. Wallace’s interesting account of tliia animal. ‘ The Malay 
Archipelago,’ 1869, vol. L p. 435. 
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though no doubt they are to a certain extent used for this pur- 
pose. But the wart-hog is not destitute of other special means 
of protection, for it has, on each side of the face, beneath the 
eyes, a rather stiff, yet flexible, cartilaginous, oblong pod 
(fig. 67), which projects two or throe inches outwards; and 
it appeared to Mr. Bartlett and myself, when viewing the living 
animal, that these pads, when struck from beneath by the tusks 
of an opponent, would be turned upwards, and would thus 
admirably protect the somewhat prominent eyes. I may add, 
on the authority of Mr. Bartlett, that these boars when fighting 
stand directly face to face. 







eyes, which ansi 
also two bony p: 

A boar of this s| 
into the cage of the 
were found in the 



side of the face beneath the 
I to the flexible pad of the wart-hog ; it has 
inences on the upper jaw above the nostrils, 
es in the Zoological Gardens recently broke 
wart-hog. They fought all night long, and 
morning much exhausted, but not seriously 
ificant fact, as shewing the purpose of the 
and excrescences, that these wore 
e scored and abraded in am extiu- 

Qony members of the pig family are 



s a si^ficant 
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provided with weapons, and as we have just seen with means ol 
dufenoe, these weapons seem to have been acquired within a 
rather late geological period. Dr. Forsyth l^or specifies" 
eoTeral miocene species, in none of which do the tusks appear 
to have boon largely devdoped in the males ; and Prof, liiitimeyer 
was formerly struck with this same &ct 

The mane of the lion forms a good defence against the attacks 
of rival lions, the one danger to which he is liable; for the 
males, as Sir A. Smith informs me, engage in terrible battles, 
and a young lion dares not approach an old one. In 1857 a 
tiger at Bromwich broke into the cage of a lion and a fearful 
scone ensued : “ the lion’s mane saved his neck and head from 
“ being much iiyured, but the tiger at lost succeeded in ripping 
“ up his belly, and in a few minutes he was dead.” " The broad 
niff round the throat and chin of the Canadian lynx (h'di* 
omadmtit) is much longer in the male than in the female ; but 
whether it serves as a defence I do not know. Male seals are 
well known to fight desperately together, and the males of 
certain kinds (Ohtria jubata)'* have great manes, whilst the 
females have si^ ones or none. The male baboon of the Cape 
of Good Hope {Cynncephalu* jm-cariut) has a much longer mane 
and larger canine teeth than the female; and the mane probably 
serves as a protection, for, on asking the keepers in the Zoo- 
logical Gardens, without giving them any clue to my object, 
whether any of the monkeys especially attacked each other by 
the nape of the neck, I was answered that this was not the case> 
except with the above baboon. In the Hamadryas baboon, 
Ehrenberg compares the mane of the adnlt male to that of a 
young lion, whilst in the young of both sexes and in the female 
the mane is almost absent. 

It appeared to me probable that the immense woolly mane of 
the male American bison, which reaches almost to the ground, 
and is much more developed in the males than in the females, 
served as a protection to them in their terrible battles ; but an 
experienced hunter told Judge Cston that he had never observed 
anything which favoured this belief. The stallion has a thicker 
and fuller mane than the mare; and I have made particular 
inquiries of two great trainers and breeders, who have had charge 
of many entire horses, and am assured that they “ invariably 

•1 ‘ Attl deiu 80c. lUlisna di 8c. " Dr. Murie, on OUrit, • Proc. 

Jilt.’ 1873, Tol. IT. fuc. iv. Zoolog. 8oc.’ 1869, p. 109. Mr. J. 

M •Tho Tlmo^’ Not. 10th, 1857. A. Allen, in the piiper aboTO quoted 
. . .. « , 1 — — doubt! whether the hair, 
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doToloped for this purpose, th 
as in that of the lion. I am 
long hairs on the throat of tl 
groat protection to him when hunted, for the dogs generally 
ondeayonr to seize him by the throat ; but it is not probable that 
these hairs were specially deyeloped for this purpose; otherwise 
the young and the females would hare been equally protected. 



stag 



hy either Sex of Quadrupedt . — Before de- 
iapter, the differences between the sexes in 
, and ornaments, it will be convenient here 
:he sexes exert any choice in their unions, 
e the female prefer any particular male, either before or 
r the males may have fought together for supremacy; or 
8 the male, when not a polygamist, select any particular 



al impression amongst brec 



female; and this owing to his eager- 
ost cases, probably the truth. Whether the female 
rule indifferentiy accepts any male is much more 



ness, is, in m 

body of direct and indirect evidence was advanced, e 
that the female selects her partner ; and it would be a 
anomaly if female quadrupeds, which stand higher in tl 
and have higher mental powers, did not generally, or 
often, exert some choice. The female could in mos 
escape, if wooed by a male that did not please or excite hi 
when pursued by several males, as commonly occurs, shi 
often have the opportunity, whilst they were fighting tc 
of escaping with some one male, or at least of temporarily 
with him. This latter contingency has often been obse 
Scotland with female red-deer, as I am informed by Sir 
Egerton and others." 

It is scarcely possible that much should be knowi 
female quadruped in a state of nature making any cl 
their marriage unions. The following curious det^ 
■ j of one of the eared seals (CcdlorhiHue urein 
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giTen** on the authority of Capt Bryant, who had ample 
opportnnitiea for observation. He says, “ Blany of the females 
“ on their arrival at the island where they breed appear desirona 
" of returning to some particular male, and frequently climb the 
" ontlying rocks to overlook the rookeries, calling ont and 
“ listening as if for a familiar voice. Then changing to another 
“ place they do the same again .... As soon as a female reaches 
“ the shore, the nearest male goes down to meet her, making 
" meanwhile a noise like the clacking of a hen to her chickens. 
“ He bows to her and coaxes her until he gets between her and 
“ the water so that she cannot escape him. Then his manner 
“ changes, and with a harsh growl he drives her to a place in 
" his harem. This continnes nntil the lower row of harems is 
“ nearly full. Then the males higher up select the time when 
“ their more fortunate neighbours are off their guard to steal 
" their wives. This they do by taking them in their months 
*' and lifting them over the heads of the other females, and 
“ carefully placing them in their own harem, carrying them as 
" cats do th^ kittens. Those still higher up pursue the same 
■' method until the whole space is occupied. Frequently a 
“ struggle ensues between two males for the possession of the 
“ same female, and both seizing her at once pull her in two or 
“ terribly lacerate her with their teeth. When the space is all 
" filled, the old male walks around complacently reviewing bis 
“ family, scolding those who crowd or disturb the others, and 
“ fiercely driving off all intruders. This surveillance always 
" keeps him actively occupied.” 

As so little is known about the courtship of animals in a state 
of nature, I have endeavoured to discover h9w far our domesti- 
cated quadrupeds evince any choice in their unions. Bogs 
offer the best opportunity for observation, as they are carefully 
attended to and well understood. Many breeders have exinessed 
a strong opinion on this head. Thus, Hr. Mayhew remarks, 
" The females are able to bestow their affections ; and tender 
“ recollections are as potent over them as they are known to be 
“ in other cases, where higher animals are concerned. Bitches 
“ are not always prudent in their loves, but ate apt to fling 
“ themselves away on curs of low degree. If reared with a 
" companion of vulgar appearance, there often springs up 
“ between the pair a devotion which no time can afterward 
" subdna The passion, for such it really is, becomes of a more 
•> than romantic endurance.” Mr. Mayhew, who attended 
chiefly to the smaller breeds, is convinced that the females are 
** Ml. J. A. AlUn io ‘ Bull. Mu. Comp. Zoolog. of Cambridge, United 
Stalei,’ voL U. No. 1, p. 99. 
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Btrongly attracted by males of a large size, “ The well-known 
Teterinary Blaine states^ that his own female pug became so 
attached to a spaniel, and a female setter to a cur, that in 
neither case would they pair with a dog of their own breed 
until seTeral weeks bad elapsed. Two similiar and trustworthy 
accounts have been giren mo in regard to a female retrioTer 
and a spaniel, both of which became enamoured with terrier- 
dogs, 

Mr. Cupples informs me that he can personally Touch for the 
accuracy of the following more remarkable case, in which a 
yaluable and wonderfully-intelligent female terrier loved a 
retriever belonging to a neighbour to such a degree, that she 
had often to be dragged away from him. After their jicrmanent 
separation, although repeatedly shewing milk in her teats, she 
would never acknowledge the courtship of any other dog, and to 
the regret of her owner never bore puppies. Mr. Cupples also 
states, that in 1868, a female deerhound in his kennel thrice pro- 
duced puppies, and on each occasion shewed a marked preference 
for one of the largest and handsomest, but not the most eager, 
of four deerhounds living with her, all in the prime of life. 
Mr. Cupples has observed that the female generally favours a dog 
whom she has associated with and knows; her shyness and 
timidity at first incline her against a strange dog. The male, on 
the contrary, seems rather inclined towards strange females. It 
appears to be rare when the male refuses any particular female, 
but Mr. Wright, of Yoldersloy House, a great breeder of dogs, 
informs mo that he has known some instances ; he cites the case of 
one of his own deerhounds, who would not take any notice of a 
particular female mastiff, so that another deerhound had to be 
employed. It would be superfluous to give, as I could, other 
instances, and I will only add that Mr. Barr, who has carefully 
bred many bloodhounds, states that in almost every instance 
particular individuals of opposite sexes shew a decided prefer- 
ence for each other. Finally, Mr. Cupples, after attending to 
this subject for another year, has written to mo, " I have had 
“ full confirmation of my former statement, that dogs in breeding 
" form decided preferences for each other, being often influenced 
“ by size, bright colour, and individual characters, as well as by 
'' the degree of their previous familiarity.” 

In regard to horses, Mr. Blenkiron, the greatest breeder of 
race-horses in the world, informs me that stallions are so 
frequently capricious in their choice, rejecting one noare and 

" ‘Dogs: their Hunagsmeiit,' by « Quoted by Alex. Welker 'On 
E. Meybew, M.R.C.V.8., 2nd edit. Intermarriage,' 1838, p. 276: see 
1864, pp. 187-192. aleo p. 244. 
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withoat aaj »pt>kreiiteanse taking to anothor.that Tarioiuartificca 
bsTB to be habitually oaed. The fiimoas Monarqne, for inatanoe, 
would nerer oanadonaly took at the dam of QIadiateur, and a 
trick bad to be pcactiaed. We can partly aee the reason why 
Talnable race-horse stallions, which are in snch demand as to be 
exhansted, should be so particular in their choica Mr. Blenldxon 
has never known a mare reject a horse ; but this has occurred 
in Mr. Wright's stable, so that the mare had to be cheated. 
Ptoeper Lucas ** quotes various statements from French autho- 
rities, and remarb, "On voit des 4talons qni s'^prennent d'nne 
"jnment, et n^ui^t tontes tea antres.” Be gives, on the 
authority of Baelen, similar facts in regard to bulls; and Mr. 
U. Beefcs assures me that a fiunons short-bom bull belonging to 
his father " invariably refused to be matchod with a black cow.” 
Hoffberg, in describing the domesticated reindeer of Lapland 
tiuys, " Foeminae mgjores et fortioree mares prs cseteris admittnnt, 
" ad eos confngiunt, a junioribus agitatae, qni hos in fugam 
" oopjioinnL’*^ A clergyman, who has bred many pigs, anerta 
that sows often rqject one boar and immediately acoqH another. 

From these fiwits there can be no doubt that, with most of our 
domesticated quadrupeds, strong individual antipathies and pre- 
ferences are frequently exhibited, and much more commonly by 
the female than by the male. This being the case, it is impro- 
bable that the unions of quadrupeds in a state of nature should 
be left to mere chance. It is much more probable that the 
f em al es are allured or excited by particular males, who possess 
certain characters in a higher degree than other males; but 
what these characters are, we can seldom or never discover with 
certainty. 



CHAPTER XVIIL 

SEOonsAjtT Skxttal CHanaoms of MajixaLS— conliaiied. 



QuanaupcDs use their voices for various purposes, as a signal of 
danger, as a call fhxn one member of a troop to another, or from 
the mother to her lost oflbpring, or from the latter for protection 



' Traits I'HiJrtd. Hit.' tom. " * AmaoitsUs Acad.' roL iv, 
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to their mother; but snoh uses need not here be considered. 
We are concerned only with the difference between the voices of 
the sexes, for instance between that of the lion and lioness, or of 
the ball and cow. Almost all male animals use their voices 
much more daring the mtting-season than at any other time ; 
and some, as the giraffe and porcupine,' are said to be completely 
mute excepting at this season. As the throats (i.t. the larynx 
and thyroid bodies’) of stags periodically become enlarged at the 
beginning of the breeding-season, it might be thought that their 
powerful voices must be somehow of high importance to them ; 
but this is very doubtful. From information given to me by 
two experienced observers, Mr. McNeill and Sir F. E^erton, it 
seems that young stags under three years old do not roar 
or bellow; and that the old ones b^fn bellowing at the com- 
mencement of the breeding-season, at first only occasionally and 
moderately, whilst they restlessly wander about in search of the 
females. Their battles are prefaced by loud and prolonged 
bellowing, but during the actual conflict they are silent. Animals 
of all kinds which habitually use their vmoes utter various 
noises under any strong emotion, as when enraged and pre- 
paring to fight; but this may merely be the result of nervous 
excitement, which leads to the spasm^ic contraction of almost 
all the muscles of the body, as when a man grinds his teeth and 
clenches his fists in rage or agony. No doubt stags challenge 
each other to mortal combat by bellowing; but those with the 
more powerful voices, unless at the same time the stronger, 
better-armed, and more courageous, would not gain any advan- 
tage over th^ rivals. 

It is possible that the roaring of the lion may be of some 
service to him by striking terror into his adversary; for when 
enraged he likewise erects his mane and thus instinctively tries 
to make himself appear as terrible as possible. But it can 
hardly be supposed that the bellowing of the stag, even if it be 
of service to him in this way, can have been important enough 
to have led to the periodic^ enlargement of the throat Some 
writers suggest that the bellowing serves as a call to the female; 
but the experienced observers above quoted inform me that 
female deer do not search for the male, though the males search 
eagerly for the females, as indeed might be expected from what 
we know of the habits of other male quadrupeds. The voice of 
the female, on the other hand, quickly brings to her one or more 
stags,’ as is well known to the hunters who in wild countries 



' Owto, ‘ Anatomy of VerU- 
kratei,' vol. ill. p. 585. 

• Ibid. p. 595. 



Bo9i King (‘ The Sportemnn in 
Canada ’ 188«, p. 53, 131) on th< 



* See, for inatanoa. Major W. 
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imitate her ciy. If we could belieTo that the male had the 
i)Ower to excite or allure the fLinale by hia voice, the periodical 
enlargement of hia vocal organa would bo intelligible on the 
principle of aexnal selection, together urith inheritance limited to 
the same sex and season; but we have no evidence in favour ot 
this view. As the case stands, the loud voice of the stag during 
the breoding^Beason does not seem to be of any special service to 
him, either during his courtship or battles, or in any other way. 
But may we not believe that the frequent use of the voice, under 
the strong excitement of love, jealousy, and rage, continued 
during many generations, may at last have produced an in- 
herited effect on the vocal organs of the stag, as well as of other 
male animals? Tliia appears to mo, in our present state ot 
knowledge, the most probable view. 

The voice of the adult male gorilla is tremendous, and he is 
famished with a laryngeal sack, as is the adult male orang.* 
The gibbons rank among the noisiest of monkeys, and the 
Sunjatra species {llylobata ti/ndaclylut) is also furnished with an 
air sack ; but Mr. Blyth, who has had opportunities for observa- 
tion, does not believe that the male is noisier than the female. 
Hence, these latter monkeys probably use their voices as a 
mutual call ; and this is certainly the case with some quadrapeds, 
for instance the beaver.* Another gibbon, the H. agUit, is re- 
markable, from having the power of giving a complete and 
correct octave of musical notes,* which we may rcasdMbly sus- 
pect ser^ as a sexual charm; but I shaU have to recur to this 
subject in the next chapter. The vocal organs of the American 
MycOa earaya are one-third larger in the male than in the 
female, and are wonderfully powerfuL These monkeys in warm 
weather make the forests resound at morning and evening with 
their overwhelming voices. The males begin the dreadful con- 
cert, and often continue it during many hours, the females, 
sometimes joining in with their leas powerful voices. An 
excellent observer, Bengger,’ could not perceive that they were 
excited to begin by any special cause ; he thinks that, like many 
birds, they de%ht in their own musio, and try to excel each 
other. Whether most of the foregoing monkeys have acquired 
their powerful voices in order to beat their rivals and charm the 
females — or whether the vocal organs have been strengthened 



bnUU of tho mooM sad arild rsia- 
dnr. 

• Oiroa, ‘ Anatomy of Vorte- 
bMtos* voL lil. p. 600. 

* Mr. Orson, in * Jonrasl of Una. 
60 c.’ voL z. Zoology, 1869, p. 363. 
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and enlarged through the inherited effects of long-continned 
use without any particular good being thus puned— 1 will not 
pretend to say ; but the former view, at least in the case of the 
UyUbaU* agUit, seems the most probable. 

I may here mention two rery curious sexual peculiarities 
occurring in seals, because they have been snppos^ by some 
writers to affect the voice. The nose of the male sea-elephant 
{Maenrhiaut pnboeeideut) becomes greatly elongated during the 
breeding-eeaaon, and can then be erected. In this state it is 
sometimes a foot in length. The female is not thus provided at 
any period of life. The male makes a wild, hoarse, gurgling 
noise, which is audible at a great distance and is believ^ to be 
stren^ened by the proboscis; the voice of the female being 
different Lesson compares the erection of the proboscis, with 
the swelling of the wattles of male gallinaceous birds whilst 
courting the females. In another allied kind of seal, the bladder- 
nose {Oyttophera critUUa), the bead is covered by a great hood 
or bidder. This is supported by the septum of the nose, which 
is produced fsr backwiur^ and rises into an internal crest seven 
inches in height The hood is clothed with short hair, and is 
muscular; it can be inflated until it more than equals the 
whole head in size 1 The males when rutting, fight furiously on 
the ice, and their roaring “ is said to be sometimee so loud as to 
“ be heard four miles off.'’ When attacked they likewise roar or 
bellow; and wbenevor irritated the bladder is inflated and 
quivers. Some naturalists believe that the voice is thus 
strengthened, but various other uses have been assigned to 
this extraordinary structure. Ur. R Brown thinks that it 
serves as a protection against accidents of all kinds; but this is 
not probable, for, as 1 am assured by Mr. Lamont who killed 
600 of these animals, the hood is rudimentary in the females, 
and it is not develop^ in the males during youth.* 

0({o»r.— With some animals, as with the notorious skunk of 
America, the overwhelming odour which they emit appears to 
serve exclusively as a defence. With shrew-mice (Sorex) both 
sexes possesB abdominal scent-glands, and there can be little 
doubt, from the rejection of their bodies by birds and beasts of 
prey, that the odour is protective; neverthelc^ the glands 
become enlarged in the males during the breeding-season. In 



■ On th* M*-«laph*at, Me an 
article by Lesson, in ‘Diet. Class. 
Hut. Nat.’ tom. lUL p. 418. For 
the Cystophora or Stemroatopos. 
foe I>r. Oekay, ■ Annals of Lycenm 
of Sat. Hist. New York,’ voL L 
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• Proo. Zoolog. Soe.’ 1888, p. 435. 
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many other quadrupeds the glands are of the same size in both 
sexes * but their uses are not known. In other species the 
glan^ are confined to the males, or are more develop^ than in 
the females ; and they almost always become more actiTe during 
the rutting-aeason. At this period the glands on the sides of 
the face of the male elephant enlarge, and emit a secretion 
haring a strong musky odour. The males, and rarely the 
females, of many kinds of bats bare glands and protmdablo 
sacks situated in rarions parts ; and it is beliered that these arc 
odoriferona 

The rank effiurinm of the male goat is well known, and that 
of certain male deer is wonderfully strong and persistent. On 
the bonks of the Plata I peroeired the air tainted with the 
odour of the male Ctrvtu eampettrit, at half a mile to leeward of 
a herd ; and a silk handkerchief, in which 1 carried home a skin, 
though often used and washed, retained, when first unfolded, 
traces of the odour for one year and seren months. This 
animal does not emit its strong odour until more than a year 
old, and if castrated whilst young nerer emits it.“ Besides 
the general odour, permeating the whole body of certain rumi- 
nants (for instance, Bo» motehatiu) in the breeding-season, many 
deer, antelopes, sheep, and goats, possess odoriferous glands in 
various situations, more espwially on their faces. The so-called 
tear-sacks, or suborbital pits, come under this head. These 
glands secrete a semi-fluid fetid matter which is sometimes so 
copious as to stain the whole face, as 1 have myself seen in an 
antelope. They are "usually lar^ in the male than in the 
" female, and their development is checked by castration.”” 
According to Desmarest they are altogether absent in the female 
of Antilope eubgutiurota. Hence, there can be no doubt that 
they stand in oloae relation with the reproductive functions. 
They are also sometimes present, and sometimes absent, in 
nearly-allied forms. In the adult male musk-deer (AfotcAtu 
nuachi/ena), a naked space round the tail is bedewed with an 
'♦ R«nggcr, ‘ NatargMchlchts der 
StDgatUera von Puvgnsv,' 1830, 
t. 855. Thii obMirar siio give< 
ioma cnrioiu .partknlan in ragard 
to tha odour. 

“ Owan, ‘Anatomy of Verta- 
brataa,’ vol. UL p. 632. Saa, also 
Dr. Muria’a oba^ationa on thaaa 
glanda in tha ‘Proe. Zoolog. Soc.’ 
1870, p. 340. Daamaraat, On tha 
Axtaope nbgMvrou, ‘ Mamm.v 
logia,’ 1820, p. 455. 
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odoriferous fluid, whilst in the adult female, and in the male 
until two years old, this space is covered with hair and is not 
odoriferous. The proper musk-sack of this deer is from its 
position necessarily confined to the male, and forms an additional 
soent-organ. It is a singular fact that the matter secreted by 
this latter gland does not, according to Pallas, change in oon- 
sistenco, or increase in quantity, during the rutting-season ; 
nevertheless this naturalist admits that its presence is in some 
way connected with the act of reproduction. He gives, however, 
only a conjectural and unsatisfactory explanation of its use.** 

In most oases, when only the male emits a strong odour 
during the breeding-season, it probably serves to excite or allure 
the female. We must not judge on this head by our own taste, 
for it is well known that rats are enticed by certain essential 
oils, and cats by valerian, substances far from agreeable to us ; 
and that dogs, though they will not eat carrion, sniff and roll on 
it. From the reasons given when discussing the voice of the 
stag, we may rqject the idea that the odour serves to bring the 
females from a distance to the males. Active and long-continued 
use cannot here have come into play, as in the case of the vocal 
organs. The odour emitted must be of considerable importance 
to the male, inasmuch as large and complex glands, furnished 
with muscles for everting the sack, and for closing or opening 
the orifice, have in some cases been developed. The develop- 
ment of these organs is intelligible through sexual selection, if 
the most odoriferous males are the most successful in winning 
the fenudes, and in leaving offspring to inherit their gradually- 
perfected glands and odours. 

Development of the Hair.— We have seen that male quadrupeds 
often have the hair on their nocks and shoulders much more 
developed than the females; and many additional instances 
could be given. This sometimes serves as a defence to the male 
during his battles ; but whether the hair in most cases has been 
specially developed for this purpose, is very doubtful. We may 
feel almost certain that this is not the case, when only a thin 
and narrow crest runs along the back ; for a crest of this kind 
would afford scarcely any protection, and the ridge of the back 
is not a place likely to be injured; nevertheless such crests are 
sometimes confined to the i^es, or are much more developed 
in them than in the females. Two antelopes, the Tragela^ut 
ecriptut'* (see fig. 70, p. 5i4) and Portax picta, may be given as 

“ PalUs, ‘ SpicilegU Zoolog.' fcic. '• Dr. Gray, • Olusiags from th# 
xiU. 1799, p. 24 ; Dosmouliu, ' Diet. Menogerio >t Kixwtloy,’ pi. 28. 
Class. d’Hist. Nat.' tom. iU. p. 588. 
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instancee. When stags, and the males of the wild goat, are 
enraged or terrified, these crests stand erect;” bnt it cannot he 
supposed that the; have been developed me^y for the sake of 
exciting fear in their enemies. One of the above-named an- 
telopes, the Portax picta, has a large well-defined brash of black 
hair on the throat, and this is mnch larger in the malo than in 
the female. In the Ammotragut tragelapinu of North Africa, a 
member of the sheep-family, the fore-legs are almost concealed 
by an extraordinary growth of hair, which depends from the 
neck and upper halves of the legs ; bnt Mr. Bartlett does not 
believe that this mantle is of the least nae to the male, in whom 
it is much more developed than in the female. 

Male quadrupeds of many kinds differ from the females in 
having more hair, or hair of a different character, on certain 
I>arta of their &ces. 'Jims the bull alone has curled hair on the 
forehead.” In three closely-allied sub-genera of the goat family, 
only the males possess bes^, sometimes of large size; in two 
other snb-genera both sexes have a heard, hut it disappears in 
some of the domestic breeds of the common goat ; and neither 
sex of the Hemitragns has a beard. In the ibex the beard is not 
developed during the summer, and it is so small at other times 
that it may be called rudimentary.” With some monkeys the 
lieard is confined to the male, as in the orang; or is much larger 
in the male than in the female, as in the ilgoeta caraya and 
Pitheeia $aiana* (fig. 68). So it is with the whiskers of some 
species of Macacos,” and, as we have seen, with the manes of 
some species of baboons. But with most kinds of monkeys the 
various tufts of hair about the face and head are alike in both sexes. 

'Ihe males of various members of the ox family (Bovidss), and 
of certain antelopes, are furnished with a dewlap, or great fold ol 
skin on the neck, which is mnch lees developed in the female. 

Now, what must we conclude with respect to such sexual 
differences as these? No one will protend that the beards ol 
certain male goats, or the dewlap of the bull, or the crests of 
hair along the bocks of certain male antelopes, are of any use 
to them in their ordinary habits. It is possible that the im- 
mense beard of the male Pitheeia, and the large beard of the 
male orang, may protect their throats when fighting; for 
the keepers in the Zoological Qardens inform me that many 

” Jadg* Catos on tho Wspill, p. 236 
‘Tnuacu Ottawa Acad. Kat. ” 8m Dr. Orav’a ‘ Cat. of Uaia- 
Sdesooa,’ 1B68, pp. 36, 40 ; Blytk, malia in BritUh klnMom,' part ill. 
• Land and Water,’ on Ca^ mga- 1852, p. 144. 
gnu, 1867, p. 87. ” Bcnggcr, ' SAngothiaro,’ 4m. a 

» • Hnst^i Eaaayi and ObMrra- 14; Danuu-ral, ‘Mamsalogla,’ p. 
tiona,’ oditod by Owes, 1861, vol. i. 66. 
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monkeys attack each other by the throat ; but it is not probable 
that the beard has been devdopcd for a distinct purpose from 
that served by the whiskers, moustache, and other tuite of hair 
on the face; and no one will suppose that those are useful as a 
protection. Must we attribnte all these appendages of hair or 
skin to more purposeless variability in the male ? It cannot be 
denied that this is possible ; fur in many domesticated quad- 
rupeds, certain characters, apparently not derived through re- 
version from any wild parent-form, are confined to the males , 




or are more developed in them than in the females— for instance, 
the hump on the male zebu-cattle of India, the tail of &t-tailcd 
rams, the arched outline of the forehead in the males of several 
l-rreds of sheep, and, lastly, the mane, the long hairs on the 
hind-legs, and the dewlap of the male of the Borbura goat” The 
mane, which occurs only in the rams of an African breed of 

” Sm the chapters oa these * Variation of Animals under Domn- 
Kveral animals in rol. i. of mr tication ; ’ also rol. iL p. 73 ; alto 
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shoep, is a true soaondary sexual character, for, as I hear froui 
Mr. Winwood Itoade, it is not developed if the animal be 
castrated. Although we ought to be extremely cautions, as 
shewn in my work on ‘ Variation under Domestication,’ in 
concluding that any character, even with animals kept by 
semi-ciTili^ people, has not been saluted to selection by 
mao, and thus augmented, yet in the cases just specified this is 
improbable ; more especially as the characters are confined to 
the males, or are more strongly developed in them than in the 
females. If it were poaitivoly known that the above Africun 
ram is a descendant of the same primitive stock as the other 
breeds of sheep, and if the Berbura male-goat with his mane, 
dewlap, Ac., is descended from the same stock as other goats, 
then, mainming that selection has not been applied to these 
characters, they must be due to simple variability, together 
with sexually-limited inheritance. 

Hence it appears reasonable to extend this same view to all 
analogous cases with animals in a state of nature. Neverthek-ss 
1 cannot persuade myself that it generally holds good, as in the 
case of the extraordinary development of hair on the throat and 
fore-legs of the male Ammotr^us, or in that of the inunenso 
beard of the male Pithocia. Such study as 1 have been able to 
give to nature makes me believe that pi^ or organs which are 
highly developed, were acquired at some period for a special 
purpose. With those antelopes in which the adult male is more 
Ktrongly-ooloured than the female, and with those monkeys in 
which the hair on the face is elegantly arranged and coloured 
in a diversified maimer, it seems probable that the crests and 
tufts of hair were gained as ornaments; and this I know is the 
opinion of some naturalists. If this be correct, there can be 
little doubt that they were gained or at least modified through 
sexual selection ; but how far the same view may be extended 
to other mammal.s is doubtful 

f.blour qf the Bair and the Naked Skin. — 1 will first give 
briefly all the cases known to me, of male quadrupeds diflering 
in colour from the females. With Marsupials, as 1 am informal 
by Mr. Gould, the sexes rarely differ in this respect ; but the 
great red kangaroo offers a striking exception, “ delicate blur 
“ being tho prevailing tint in those parts of the female, which 
' in the male are red.”** In the Didclphu oponum of Cayctmi 
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the female is said to be a little more red than the male. Of the 
Rodents Dr. Gray remarks : " Afncan sqnirrels, especially those 
“ found in the tropical regions, have the fur much brighter 
" and more vivid at some seasons of the year than at others, 
" and the fur of the male is generally brighter than that of 
" the female.”* Dr. Gray informs mo that he specified the 
African squirrels, because, from their unusnaUy bright colours, 
they beet exhibit this difference. The female of the Af<u 
of Russia is of a paler and dirtier tint than the male. In a large 
number of bats the fur of the male is lighter than in the female.” 
Mr. Dobeon also remarks, with reflect to these animals : “ Dif- 
“ ferenoes, depending partly or entirely on the possession by the 
“ male of fur of a much more brilliant hue, or distinguish^ by 
" different markings or by the greater length of certain portions, 
“ are met only, to any appreciable extent, in the frugivorons bats 
“ in which the sense of sight is well developed.” This la.st 
remark deserves attention, as bearing on the question whether 
bright colours are serviceable to male aTiimslB from being orna- 
mental In one genus of sloths, it is now established, as Dr. Gray 
states, "that the males are ornamented differently from the 
“ females— that is to say, that they have a patch of soft short 
hair between the shoulders, which is generally of a more or lees 
“ orange colour, and in one speciee pure white; The females on 
“ the contrary, are destitute of this mark.” 

The terrestrial Carnivora and Insectivora rarely exhibit sexual 
differences of any kind, including colour. The ocelot {FAu 
jytrdalu), however, is exceptional, for the colours of the female, 
compared with those of the male, are “moins apparentes, le 
“ fauve 6tant plus teme, le blanc moins pur, les raies ayant 
" moins de lai^ur et les taches moins de diamdtie.”” The 
sexes of the allied FAu mitit also differ, but in a lees d^ree ; 
the general hues of the female being rather paler than in the 
male, with the spots lees black. The marine Carnivora or seals, 
on the other hand, sometimes diffisr considerably in colour, and 
they present, as we have already seen, other remarkable sexual 
differences. Thus the male of the Otaria nigreieme of the 
southern hemisphere is of a rich brown shade above; whilst the 
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fc^nale, who acquires her adult tints earlier in life than the male, 
i> dark-grey above, the young of both sexes being of a deep 
chocolate colour. The male of the northern PAoea grotnXandiea 
is tawny grey, with a curious saddle-shaped dark mark on the 
Itack; the female is much smaller, and has a very different 
appearance, being "dull white or yellowish straw-colour, with a 
•' tawny hue on the back;” the young at first are pure white, 
and can "hardly be distinguished among the i(^ hummocks and 
■■ snow, their colour thus acting as a protection.”* 

With Bnminants sexual differences of colour occur more 
<-nmmonly than in any other order. A difference of this kind is 
general in the Strepsicerene antelopes ; thus the male nilghau 
{Pertaw picta) is bluish-grey and much darker than the female, 
with the square white patch on the throat, the white marks 011 
the fetlocks, and the black spots on the ears all much more 
distinoi We have seen that in this species the crests and 
tufts of hair are likewise more developed in the male than in the 
hornless female. I am informed by Mr. Blyth that the male, 
without shedding his hair, periodically becomes darker during 
the breeding-season. Toung males cannot be distinguished from 
young females until about twelve months old ; and if the male is 
emasculated before this period, he never, according to the same 
authority, changes colour. The importance of this latter fact, as 
evidendb that the colouring of the Fortax is of sexual origin 
becomes obvious, when we hear” that neither the red summer- 
coat nor the blue winter-coat of the Virginian deer is at all 
affected by emasculation. With most or all of the highly-orna- 
mented species of Tragelaphus the males are darker than the 
hornless females, and their crests of hair are more fully developed. 
In the male of t^t magnificent antelope, the Berbyan eland, the 
body is redder, the whole neck much blacker, and the white band 
which separates these colours, broader, than in the female. In 
the Cape eland also, the male is slightly darker than the female.” 
In the Indian black-buck (A. bezoartioa), which belongs to 
another tribe of antelopes, the male is very dark, almost black ; 
whilst the hornless fenoale is fawn-coloured. We meet in this 
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species, as Blyth mforms me, with an exactly rimiUr genes 
of facts, as in the Portax pitta, namely, in the male periodically 
changin g colour during the breeding-season, in tho effects of 
emasculatimi on this change, and in the young of both sexes 
being indistinguishable &om each other. In the AntUope niger 
the male is black, the female, as well as the young of both 
sexes, being brown ; in A. $ing-ting the male is much brighter 
coloured than the hornless female, and his chest and belly are 
blacker; in the male A. caama, the marks and lines which oociu' 
on various puts of tho body are black, instead of brown as in 
the female ; in the brindled gnu (A. gorgon) •• the colours of the 
“ male are nearly the same as those of the female, only deeper 
" and of a brighter hue."** Other analogous cases could be added. 

The Banteng bull (fioi Mondaiau) of the Jlalayan Archipelago 
is almost black, with white logs and buttocks ; the cow is of >t 
bright dun, as ate the young males until about tho age of throe 
years, when they rapidly change colour. Tho emasculated bull 
reverts to the colour of the female. The female goat is 
paler, and both it and tho female Capra tegagrui ate said to be 
more nniformly tinted than their males. Doer rarely present 
any sexual difformces in colour. Judge Caton, however, 
informs me that in the males of the wapiti deer (Cervua 
eanadentis) the neck, beUy, and legs are much darker than in 
the female ; but during the winter the darker tints gradually 
fade away and disappear. I may here mention that Judge 
Caton has in his pork three races of the Virginian deer, which 
differ slightly in colour, but the differences ore almost ex- 
clusively confined to the blue winter or breeding coot; so that 
this case may bo compared with those given in a provions 
chapter of closely-allied or representaUve species of birds, which 
differ from each other only in their breeding plumage.” The 
females of Cerma ptUudoius of a America, as well as the young 
of both sexes, do not possess tho black stripes on tho nose and 
the bladrish-brown lino on the breast, which are characteristio of 
tho adult males.** Lastly, as I am informed by Mr. Blyth, tho 
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matore male of the beaatifhll; ooloored and spotted axis doei is 
oonsiderably darker than the female ; and this hne the castrated 
male never acquires. 

The last Order which we need consider is that of the Primates. 
The male of the Lemur ntooaeo is generally coal-black, whilst the 
female is brown.** Of the Quadmmana of the New World, the 
females and young of liycettM caraya are greyish-yellow and like 
each other ; in the second year the young m^e b^mes reddisb- 
brown ; in the third, black, excepting the stomach, which, how- 
ever, becomes quite black in the fourth or fifth year. There is 
also a strongly-marked difference in colour between the sexes of 
MyceUt tenicultu and Ceiiu eapueinut ; the young of the former, 
and I believe of the latter species, resembling the females. 
With Pitheeia Utteocepkala the young likewise resemble the 
females, which are brownish-black above and light rusty-red 
beneath, the adult males being black. The ruff of hair round 
the face of Attlu marginatui is tinted yellow in the male and 
white in the female. Turning to the Old World, the males of 
Hylobates hodtoek are always black, with the exception of a white 
hand over the brows; the females vary from whity-brown to a 
dark tint mixed with black, but are never wholly black.** In 
the beautiful CercopUhecut diana, the head of the adult male is 
of an intense black, whilst that of the female is dark grey ; in 
the former the fur between the thighs is an elegant fawn- 
colour, in the latter it is paler. In the beautiful and curious 
moustache monkey {Cercopitheeu* cep/ius) the only differencf: 
between the sexes is that the tail of the male is chesnut and that 
of the female grey; but Mr. Bartlett informs me that all the 
hues becomes more pronounced in the male when adult, whilst 
in the female they remain as they were daring youtlL Ac- 
cording to the coloured figures given by Solomon Mttller, the 
male of Senmopithecut chrynmeUu is nearly black, the female 
lieing pale brown. In the Cmopithena eynoturiu and yrijeo- 
viridit one part of the body, which is confined to the male sex, is 
of the most brilliant blue or green, and contrasts strikingly 
with the naked skin on the hinder part of the body, which is 
vivid red. 

Lastly, in the baboon family, the adult male of CynocepKalut 
hamadrya* differs from the female not only by his immense 
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On Hylobates, Blytb, ‘Land and 
Water,’ 1867, p. 135. On the Sem- 
nopitheens, S. Muller, ‘Zoog. In- 
diseben Ar^ipeL’ tab. a. 
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mane, but slightly in the colour of the hair and of the nak<>*l 
caUosities. In the drill (6'. kucoyhoMx) the females and young 
are much paler-coloured, with less green, than the adult males. 
No other member in the whole class of mammals is coloured in 
so extraordinary a manner as the adult mole mandrill 
mormon). The face at this age becomes of a fine blue, with the 
ridge and tip of the nose of the most brilliant red. According to 
some authors, the face is also marked with whitish stripes, and 




Fl«. e*. HMd of male Mandrill (bam OemUt, ‘Hlal. Nat. dee Mammlltres'). 

is shaded in parts with black, but the colours appear to be 
variable. On the forehead there is a crest of hair, and on tlie 
chin a yellow beard. " Toutes les parties sup^rienrea de leur-^ 
" ouisses et le grand cspace nu de leurs fesses sont f-galement 
** color^s dll rouge lo plus vif, avee un melange do bleu qni nc 
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“ manqne rdellement pas d’^I^ganco.”** When the animal is 
excited all the naked parts become much more yiridly tinted. 
tieTeral authors hare used the stion^t expressions in de- 
scribing these resplendent colours, which they compare with 
tlioee of the most brilliant birds. Another remarkable pecu- 
liarity is that when the great canine teeth are fully developed, 
immense protuberances of bone are formed on each cheek, which 
are deeply furrowed longitudinally, and the luked skin over 
them is brilliantly-coloui^, as just described. (Fig. 69.) In 
the adult females and in the young of both sexes these protuber- 
anoes are scarcely perceptible; and the naked parts are much 
less bright colour^, the face being almost black, tinged with 
blue. In the adult female, however, the nose at certain regular 
intervals of time becomes tinted with red. 



In all the cases hitherto given the male is more strongly or 
brighter coloured than the female, and differs from the young of 
both sexes. But as with some few birds it is the female which is 
brighter coloured than the male, so with the Bbesus monkey 
{Macaeut rhtsta) the female has a large surface of naked skin 
round the tail, of a brilliant carmine red, which, as I was 
mtsured by the keepers in the Zoological Gardens, periodically 
becomes even yet more vivid, and her face also is pale red. On 
the other hand, in the adult mate and in the young of both sexes, 
(as I saw in the Gardens) neither the naked skin at the posterior 
end of the body, nor the face, shew a trace of red. It appears, 
however, from some published accounts, that the male does occa- 
sionally, or during certain seasons, exhibit some traces of the red. 
Although he is thus less ornamented than the female, yet in the 
larger size of his body, larger canine teeth, more developed 
whiskers, more prominent superciliary ridges, he follows the 
i-ommon rule of the male excelling the female. 



I have now given all the cases known to me of a difference in 
oolooi between the sexes of mammals. Some of these may be 
the result of variations confined to one sex and transmitted to 
the same sex, without any good being gained, and therefore 
without the aid of selection. We have instances of this with 
our domesticated animals, as in the males of certain cats being 
rusty-red, whilst the females are tortoise-shell coloured. Analo- 
gous cases occur in nature : Mr. Bartlett has seen many black 
varieties of the jaguar, leopard, vulpine phalangcr, and wombat; 



Gerrais, * Hist. Nat. das Maiii- 
Duftm,' 1854, p. 103. Firorss are 
(iven of tha skull of tbs miila. ANo 



Dasmarast, * Mammalogit/ u. 70. 
Gaofiroy St.-HUaira and F. CuTisr, 
* Hitt. Nat. des Mamm.' 1824, tom. i. 
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and he ia coHoin that all, or nearly all those animals, wore males. 
On the other hand, with wolveB,'foze8, and apparently American 
eqairrels, both aezee are occasionally bom black. Hence it is 
quite possible that with some mammals a difference in colour 
between the sexes, especially when this is congenital, may simply 
be the result, without the aid of selection, of the occurrence of 
one or more variations, which from the first wore sexually limited 
in their transmission. Nevertheless it is improbable that the 
diversified, vivid, and contrasted colours of certain quadrupeds, 
for instance, of the above monkeys and antelopes can thus bo 
accounted for. We should bear in mind that these colours do 
not appear in the male at birth, but only at or near maturity ; 
and that unlike ordinary variations, they are lost if the male be 
emasculated. It is on the whole probable that the strongly- 
marked colours and other ornamental characters of male 
quadrupeds are beneficial to them in their rivalry with other 
males, and have consequently been acquired through sexual 
selection. This view is strengthened by the differences in 
colour between the sexes occurring almost exclusively, as may 
be collected from the previous details, in those groups and sub- 
groups of mammals, which present other and strongly-marked 
secondary sexual characters ; these being likewise due to sexual 
selection. 

Quadrupeds manifestly take notice of colour. Sir S. Baker 
repeatedly observed that the African elephant and rhinoceros 
attacked white or grey horses with special fury. I have else- 
where shewn " that half-wild horses apparently prefer to pair 
with those of the same colour, and that herds of fallow-deer of 
different colours, though living together, have long kept distinct 
It is a more significant fact that a female zebra would not 
admit the addresses of a male ass until he was painted so as to 
resemble a zebra, and then, as John Hunter remarks, “ she 
" received him very readily. In this curious fact, we have 
“ instinct excited by mere colour, which had so strong an effect 
as to get the better of everything else. But the male did not 
“ require this, the female being an animal somewhat similar to 
“ himself, was sufificiont to rouse him .”” 

In on earlier chapter we have seen that the mental powers of 
the higher animals do not differ in kind, though greatly iu 
degree, from the corresponding imwers of man, especially of the 
lower and barbarous races; and it would appear that even their 
taste for the beautiful is not widely different from that of the 
" 'Tht VarUtioD of Aaimab sod *' 'Emst> and Obaerrationa by 
PlanU undar DomaaticaUon,’ USS, J. Huntar,' aditad by Owan, 1861. 
voL U. pp. 102, lOS. Tol. L p. IW. 
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Qnadmmana. As the negro of AfHca ruses the flesh on his 
face into parallel ridges “ or oicatrioes, high alnre the natural 
“surface, which unsightly deformities, are considered great 
“ personal attractions as negroes and savages in many 
parts of the world paint their faces with red, blue, white, or 
black bars,— so the male mandrill of Africa appears to have 
aequired his deeply-furrowed and gaudily-coloured face from 
liaving boon thus rendered attractive to the female. No doubt 
it is to us a most grotesque notion that the posterior end of the 
body should be coloured for the sake of ornament even more 
brilliantly than the face ; but this is not more strange than that 
the tails of many birds should be especially decorated. 

With mammals we do not at present possess any evidence 
that the males take pains to display their cliarms before the 
female ; and the elaborate nunner in which this is performed by 
male birds and other animals, is the strongest argniiMnt in 
favour of the belief that the females admire, or are excited by, 
the ornaments and colours displayed before them. Thera is, 
however, a striking parallelism between mammals and birds in 
111! their secondary sexual characters, namely in their weapons 
for fighting with rival males, in their ornamental appendages, 
and in their colours. In b^ classes, when the male diflbrs 
from the female, the young of both sexes almost always resemble 
each other, and in a large majority of cases resemble the adnit 
female. In both classes the male assumes the characters proper 
to his sex shortly before the ago of reproduction ; and if emas- 
ci:’ ited at on early i>eriod, loses them. In both classes the 
change of colour is sometimes seosonal, and the tints of the 
naked parts sometimes become more vivid during the act of 
courtship. In both classes the male is almost always more 
vividly or strongly coloured than the female, and is ornamented 
with larger crests of hair or feathers, or other such appendages. 
In a few exceptional cases the female in both classes is more 
highly ornamented than the male. With many mammals, and 
at least in the case of one bird, the male is more odoriferous 
than the female. In both classes the voice of the male is more 
powerful than that of the female. Considering this parallelism 
there can be little doubt that the same cause, whatever it may 
be, has acted on mammals and birds ; and the result, as far as 
ornamental characters are concerned, may be attributed, as it 
appears to mo, to the long-continued preference of the indi- 
viduals of one sex for oertain individuals of the opposite sex, 
combined with their snccess in leaving a larger number of 
ofil-ipring to inherit their superior attractions. 

X Sir S Bakrr, ‘The Nila TriboUrin of Abyisisii,’ 1867. 
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KquaXtran$miuion of ornamental duimcter$ to loth texet . — With 
many birde, omomenta, which analogy leads ns to believe were 
primarily acquired by the malee, have been transmitted equally, 
or almost equally, to both sexes ; and we may now enquire how 
for this view applies to mammala With a considerable number 
of species, espe^Iy of the smaller kinds, both sexes have been 
coloured, independently of sexual seleoUon, for the sake of pro- 
tection ; but not, as far as I can judge, in so many cases, nor in 
so striking a manner, as in moet of the lower classea Audubon 
remarks that ho often mistook the musk-rat," whilst sitting on 
the banks of a muddy stream, for a clod of earth, so complete 
was the resemblance. The hare on her form is a familiiir instance 
of concealment through colour; yet this principle partly fails 
in a closely-allied spedee, the rabbit, for when running to its 
burrow, it is made conspicuous to the sportsman, and no doubt 
to all beasts of prey, by its upturned white tail. No one doubts 
that the qnadrup^ inhabiting snow-clad regions have been 
tendered white to protect them from their enemies, or to frtvour 
their stealing on their prey. In r^ons where snow never 
lies for long, a white coat would be injurious; consequently, 
species of this colour are extremely rare in the hotter parts of 
the world. It deserves notice that many quadrupeds inhabiting 
moderately cold r^ons, although they do not assume a white 
winter dr^, become paler during this season ; and this appa- 
rently is the direct result of the conditions to which they have 
long been exposed. Pallas" states that in Siberia a change of 
this nature occurs with the wolf, two species of Mustela, the 
domestic horse, the Equut hemionue, the domestic cow, two 
species of antelopes, the musk-deer, the roe, elk, and rein- 
deer. The roe, for instance, has a red summer and a greyish- 
white winter coat; and the latter may perhaps serve as a 
protection to the animal whilst wandering through the leafloiK 
thickets, sprinkled with snow and hoar-frust If the above- 
named animals were gradually to extend their range into regions 
perpetnaUy covered with snow, their pale winter-coats would 
probably bo rendered through natural selection, whiter and 
whiter, until they became as white as snow. 

Mr. Peeks has given me a curious instance of an animal profit- 
ing by being peculiarly coloured. He raised firom fifty to sixty 
white and brown piebald rabbits in a largo walled orchard; 
and he had at the same time some similarly coloured cats in his 



" Fier tiKtAiciu, Asdnbon sod 
Bachmaa, ‘7'li« Qnadnipadi of N. 
Amorica,’ 1846, p. lOfl. 

" ‘ Not* Qaadrnpodam e 



aUrium ordiaa,’ 1778, p. 7. What 
1 have eallad tha roa la tha Capreobu 
tinricus vtlcccMdatue of Pallaa. 
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house. Such cats, as I have often noticed, are very oonspicnous 
during day ; but as they used to lie in watch during the dusk 
at the mouths of the burrows, the rabbits apparently did not 
distingnish them from their parti-coloured brethren. The result 
was that, within eighteen months, every one of these parti- 
coloured rabbits was destroyed; and there was evidence that 
this was effected by the cats. Colour seems to be advantageous 
to another animal, the skunk, in a manner of which we have had 
many instances in other classes. No animal will voluntarily 
attack one of these creatures on account of the dreadful odour 
which it emits when irritated ; but during the dusk it would not 
easily be recognised and might be attacked by a beast of prey. 
Hence it is, as Mr. Belt believes," that the skunk is provided with 
a great white bushy tail, which serves as a conspicuous warning. 

Although we must admit that many quadrup^ have received 
their present tints either as a protection, or as an aid in procuring 
prey, yet with a host of species, the colours are far too con- 
spicuous and too singularly arranged to allow ns to suppose that 
they serve for these purposes. We may take as an illustration 
certain antelopes ; when we see the square white patch on the 
throat, the wUte marks on the fetlocks, and the round black 
spots on the ears, all more distinct in the t^e of the Portax pieta 
than in the female ; — when we see that the colours are more 
vivid, that the narrow white lines on the Bank and the broad 
white bar on the shoulder are more distinct in the nude Ortat 
derbyanut than in the female ; — when we see a similar difference 
between the sexes of the curiously-ornamented Tragetaphun 
tcriptiu (fig. 70), — we cannot believe that differences of this kind 
are of any service to either sex in their daily habits of life. It 
seems a much more probable conclusion that the various marks 
were first acquired by the males and their colours intensified 
through sexual selection, and then partially transferred to the 
females. If this view be admitted, there can be little doubt that 
the equally singular colours and marks of many other antelopes, 
though common to both sexes, have been gained and transmitted 
in a like manner. Both sexes, for instance, of the koodoo 
{BtreptUxrot kudu) (fig 64) have narrow white vortical lines on 
their hind flanks, and an elegant angular white mark on their 
foreheads. Both sexes in the genus Damalis are very oddly 
coloured ; in D. pygarga the bock and neck are purplish-red, 
shading on the flanks into black ; and these colours are abruptly 
separated from the white belly and firom a large white space on 
the buttocks; the head is still more oddly coloured a large 
oblong white mask, narrowly-edged with black, covers the face 
*’ ‘The Neturallet in Nieeimgna,’ p. 249. 
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up to the eyes (fig. 71); there are throe white stripes on the 
forehead, and the ears are marked with white. The fawns of 
this species are of a uniform pale yellowish-brown. In DamalU 
albif^t the colouring of the head differs from that in the last 
species in a single white stripe replacing the three stripes, and 




in the ears being almost wholly white.” After haring stuc 
to the best of my ability the sexnal differences of animals 
longing to all classes, I cannot avoid the conclusion that 
curiously-arranged colours of many antelopes, though commoi 
both sexes, are the result of sexual selection primarily applie< 
the male. 



“ S«c the line platn in A. Smith*! * tileaningf from the Menigirie •> 
■Zoology ofS. Africa,’ and Ur. (iray’a Knowaley.’ 
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Tho Bamo conclusion may perhaps be extended to the tiger, one 
of tho most beautiful animals in the world, the sexes of which 
cannot bo distinguished by colour, even by the dealers in wild 
lieasts. Hr. Wallace believeB** that the striped coat of the tiger 
“ so assimilates with the vortical stems of the bamboo, as to 
“ assist greatly in concealing him from his approaching prey.” 
But this view does not appear to me satisfactory. Wo have 
some slight evidence that his beauty may be due to sexual 




n*. TI. Duudla pjrgarga, nale (from the Knowolfy Monagerie). 

selection, for in two species of Felis the analogous marks and 
colours are rather brighter in tho male tlmn in the female. The 
zebra is conspicuously striped, and stripes cannot afford any 
protection on the open plains of South Africa. Burchell" in de- 
scribing a herd says, " their sleek ribs glistened in the sun, and 
“ the brightness and regularity of their striped coats presented a 
“ picture of extraordinary beauty, in which probably they arc 
" ‘ WestminsUr Review,’ July 1, « ‘Travels in South Africa,’ 1824, 

1867, p. 5. vol. ii. p. 315. 



© The Complete Work of Charles Darwin Online 



TIu Descent of Man. 



Part II. 



546 



“ not surpasged by any other quadruped.” But as throughout 
tho whole group of the Equidm the sexes are identical in colour, 
we haye here no eridenco of sexual selection. Neyertheless ho 
who attributes the white and dark vertical stripes on the flanks 
of various antelopes to this process, will probably extend tho 
same view to the Boyal Tiger and bcautifal Zebra. 

We have seen in a former chapter that when young animals 
belonging to any class follow nearly the same habits of life as 
their parents, and yet are coloured in a different manner, it may 
be inferred that they have retained the colouring of some 
ancient and extinct progenitor. In the family of pigs, and in 
the tapirs, the young are marked with longitud^al stripes, 
and thus differ firom all the existing adult species in these two 
groups. With many kinds of deer the young are marked with 
elegant white spots, of which their parents exhibit not a trace. 
A graduated series can be followed from the axis deei;, both 
sexes of which at all ages and during all seasons are beautifully 
spotted (the male being rather more strongly coloured than the 
female), to sj^es in which neither the old nor the young aro 
spotted I will specify some of the steps in this series. The 
Mantchurian deer (C«rv«« rrMinichurUMi) is spotted during the 
whole year, but, as I have seen in the Zoological Gardens, tho 
spots are much plainer during the summer, when the general 
colour of the coat is lighter, than during the winter, when tlio 
general colour is darker and the horns are fully developed In 
the hog-deer {llydaphut porcinut) the spots are extremely con- 
spicuous during the summer when the coat is reddish-brown, 
but quite disappear during tho winter when the coat is brown.*' 
In both these species the young are spotted. In the Virginian 
deer the young are likewise spotted, and about five per cent, of 
the adult animals living in Judge Caton’s park, as I am in- 
formed by him, temporarily exhibit at the period when the rod 
summer coat is being replaced by tho bluish winter coat, a row 
of spots on each flank, which are always the same in number, 
though very variable in distinctness. Prom this condition there 
is but a very small step to the complete absence of spots in the 
adults at all seasons ; and, lastly, to their absence at all ages and 
seasons, as occurs with certain species. From the existence of 
this perfect series, and more especially from the fawns of so many 
species being spotted we may conclude that the now living 
members of tho deer family ore the descendants of some ancient 



“ Dr. Gray, ‘ Gleaningi from the 
Menagerie of Knowsley,’ p. 64. 
Mr. Blyth, in apeaking (‘ Land and 
Water,* 1869, p. 42) of the hog- 



deer of Ceylon, eays it ia more 
brightly spotted with white than 
the common hog-deer, at the aenar.g 
when it renews its horns. 
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spocies which, like the axis doer, was spotted at all ages and 
seasons. A still more ancient progenitor probably somewhat 
resembled the flyomoscAu* a^uaticu*—iot this animal is spotted, 
and the hornless males haye largo exsertod canine teeth, of 
which some few true deer still retain rudiments. Hyomoschus, 
also, offers one of those interesting cases of a form linking to- 
gether two groups, for it is intermediate in certain osteological 
characters between the pachyderms and ruminants, which were 
formerly thought to be quite distinct.** 

A curious difficulty here arises. If we admit that coloured spots 
and stripes wore first acquired os ornaments, how comes it that 
so many existing doer, the descendants of an aboriginally spotted 
animal, and all the species of pigs and tapirs, the descenduts of 
an aboriginally strip^ animal, have lost in their adult state their 
former ornaments ? I cannot satisfactorily answer this question. 
Wo may feel almost sure that the spots and stripes disappeared 
at or near maturity in the progenitors of our existing species, so 
that they were still retained by the young ; and, owing to the law 
of inheritance at oonesponding ages, were transmitted to the 
young of all succeeding generations. It may have been a great 
advantage to the lion and puma, from the open nature of their 
usual haunts, to have lost their stripes, and to have been tiius 
rendered less oonspicoons to their prey ; and if the successive 
variations, by which this end was gidnod, occurred rather late in 
life, the young would have retained their stripes, as is now the 
case. As to deer, pigs, and tapirs, Fritz MUUer has suggested 
to me that these animals, by the removal of their spots or stripes 
through natural selection, would have been less easily seen by 
their enemies ; and that they would have especially required this 
protection, as soon as the carnivora increased in size and number 
during the tertiary periods. This may be the true explanation, 
but it is rather strange that the young should not have been th ns 
protected, and still more so that the adults of some species should 
have retained their spots, either partially or completely, during 
port of the year. We know that, when the domestic ass varies 
and becomes reddish-brown, grey, or black, the stripes on the 
shoulders and oven on the spine frequently disappear, though we 
cannot explain the cause. Very few horsM, except dun-coloured 
kinds, have stripes on any part of their bodies, yet we have good 
reason to believe that the aboriginal horse was striped on the 
legs and spine, and probably on the shoulders.** Hence the dis- 
appearance of the spots and stripes in our adult existing deer, 

Falconer and Cautler, ‘Proc. *• ‘The Variation of Animala and 
Gaolos. See.’ IMS; and Falconrr’a PlanU under Domestication,’ 1868, 
> Pal. Memoira,' voU 1. n. 196. rol. L p. 61-64. 
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pigs, and tapirs, may bo duo to a change in tho general colour of 
their coats; but whether this change was effected through 
sexual or natural selection, or was due to the direct action of the 
conditions of life, or to some other unknown cause, it is impossible 
to decide. An observation made by Mr. Sclater well illustrates 
our ignorance of tho laws which regulate tho appearance and 
disappearance of stripes ; the species of Asinus which inhabit 
the Asiatic continent are destitute of stripes, not having even 




'«<=?>■ 






which has 



shoulder-stripe, whilst those which inhabit A 
with the partial exception of I 



only the cross shoulder-stripe and generally some 
faint bars on the legs ; and this species inhabits the almost inter- 
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Quadrumaaa . — Before we conclude, it will be well to add a 
few remarks on the ornaments of monkeys. In most of the 
species the sexes resemble each other in colour, but in some, as wc 
have seen, the males differ from the females, especially in the 
colour of the naked parts of the skin, in the development of the 
Heard, whiskers, and maue. Many species are colounxl either in 
so extraordinary or so beautiful a manner, and are furnished 
with such curious and elegant crests of lioir, that wo can hardly 
avoid looking at these characters as having been gained for the 
sake of ornament. The accompanying figures (figs. 72 to 70) 




Fig. T6. Head of Atrlo* mnniliutui. Fig. 76. He»d ot Oebu Tclleraniii. 



Kcrve to shew the arrangement of the hair on the face and head 
in several species. It is scarcely conceivable that these crests of 
hair, and the strongly contrasted colours of the fur and skin, can 
be the result of mere variability without the aid of selection; 
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and it is inconceiTsbIe that they can be of use in any oi-dinary way 
to those animals. If so, they have probably been gained through 
sexual selection, though transmitt^ equally, or almost equally, 
to both sexes. With many of the Quadrumana, we hare addi- 
tional evidence of the action of sexual selection in the greater 
size and strength of the males, and in the greater development of 
their canine teeth, in comparison with tho females. 

A few instances will suffice of the strange manner in which 
both sexes of some species are colonied, and of the beauty of others. 
The face of tho CeroopUheaa pttauruta (fig. 77) is black, the 
whiskers and beard being white, with a defined, round, white 
spot on the nose, covered with short white hair, which gives to 
the animal an almost ludicrons aspect. The SemnopilAeei.t 
frontatut likewise has a blackish face with a long black beard, 
and a large naked spot on the forehead of a bluish-white colour. 
The face of Maeaeus Uuiotiu is dirty flesh-coloured, with a 
defined red spot on each cheek. The appearance of Cereocdm$ 
»thiop$ is grotesque, with its black fsce, white whiskers and 
collar, chesnut h^, and a large naked white spot over each 
eyehiL In very many species, the beard, whiskers, and crests of 
lioir roxmd the face are of a diflerent colonr from the rest of the 
head, and when difleren^ are always of a lighter tint,** being 
often pure white, sometimes bright yellow, or reddish. The 
whole &ce of the South American Braehyurus oalmu is of a 
“glowing scarlet hue;” but this colonr does not appear until 
the animal is nearly mature." The naked skin of the face differs 
wonderfully in colour in the various species. It is often brown 
or flesh-colour, with parts perfectly wUte, and often as black as 
that of the most sooty negra In Ue Braehyurus the scarlet tint 
is brighter than that of the most blushing (jancasian di ■ 
u distinctly orange than in a 



in several species it is blue, passing into violet or grey. In all 
the species known to Mr. ^rtlett, in which the adults of both 
sexes have strongly-coloured faces, the colours are dull or absent 
during early youth. This likewise holds gold with the mandrill 
and Bhesus, in which the face and the posterior parts of the body 
ate brilliantly coloured in one sex alone. In these latter cases 
wo have reason to believe that the colours were acquired through 
soxtuil solodion ^ uid wo oro nAturftlly lod to oxtood tlto ponio 
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Although many kinds of monkeys are far from beautiful accord- 
ing to our taste, other species are universally admired for their 
elegant appearance and bright colours. The tiemnopUhtmt 
nmuzut, &ough peculiarly coloured, is described as estremely 
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pretty ; the orange-tinted foce is surrounded by long 'whiskers 
of glossy whiteness, with a line of ohosnut-red over the eye- 
brows ; the fur on the back is of a delicate grey, with a square 
patch on the loins, the tail and the fore-arms being of a pure 
white ; a gorget of chesnut surmounts the chest; the thighs are 
black, with the 1^ chesnut-red. I will mention only two other 
monkeys for their beauty; and I have selected these as pre- 
senting slight sexual differences in colour, which renders it 
in some degree probable that both sexes owe their elegant 
appearance to sexual selection. In the moustache-monkey 
(CtTtofiihecttt cephut) the general colour of the fur is mottled- 
greeni^ with the th^t white ; in the male the end of the tail 
is chesnut, but the face is the most ornamented part, the skin 
being chi^y bluish-grey, shading into a blackish tint beneath 
the eyes, with the upper lip of a delicate blue, clothed on the 
lower edge with a thin black moustache; the whiskers are 
orange-coloured, with the upper part black, forming a band 
which extends backwards to the ears, the latter being clothed 
with whitish hairs. In the Zoological Society’s Gardens I have 
often overheard 'visitors admiring the beauty of another monkey, 
deservedly called Cercopitheau diana (fig. 78); the general 
colour of the fur is grey ; the chest and inner surface of the 
forelegs are white; a large triangular defined space on the 
hinder part of the back is rich chesnut ; in the male the inner 
sides of the thighs and the abdomen are delicate fawn-coloured, 
and the top of the head is black ; the face and ears are intensely 
black, contrasting finely with a white transverse crest over the 
eyo-bro'ws and a long white peaked beard, of which the basal 
portion is black." 

In these and many other monkeys, the beauty and singular 
arrangement of their colours, and still more the diversified and 
elegant arrangement of the crests and tufts of hair on their 
heads, force the conviction on my mind that these characters 
have been acquired through sexual selection exclusively as 
OTDftZUeilts. 

Summary . — The law of battle for the possession of the female 
appears to prevail throughout the whole great class of mammals. 
Most naturalists 'will admit that the greater size, strength, 
courage, and pugnacity of the male, his special weapons of 
ofience, as well as his special means of defence, have been 

" 1 have mo niMt of tha abova Mr. W. C. Martin’a ‘Nat Hi»t. of 
mookaya in tha Zoological Sodaty’i Mamma'ia,’ 1841, p. 460 s sea also 
(ixrdena. Tha description of tha pp. 47£ 523. 

Stiimoj^Sthecus nemavt is token from 
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acqiiired or modified through that form of selection which I 
have called scxuaL This does not depend on any superiority in 
tlie general struggle for life, but on certain individuals of one 
sex, generally the male, being successful in conquering other 
males, and leaving a larger number of offspring to inherit tlieir 
superiority than do the less successful males. 



Fig. t8. OiTopith«ni8 illttn* (from BrrhmV 

There is another and more peaceful kind of contest, in which 
the males endeavour to excite or allure the females by various 
charms. Tliis is probably carried on in some cases by the power- 
ful odours emitted by the males during the browling-season ; the 
odoriferous glands having been acquired through sexiial 
selection. Whether the same view can be extended to the voice 
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Is doubtful, for the vocal oi^ans of the males must have been 
strengthened by nae during maturity, under the powerful excite- 
ments of love, jealousy or rage, and will consequently have been 
tnnsmitted to the same sex. Various crests, tufts, and mantles 
of hair, which are either confined to the male, or are more 
develo]^ in this sex than in the female, seem in most cases to be 
merely ornamental, though they sometimes serve as a defence 
against rival males. There is even reason to suspect that the 
branching horns of stags, and the elegant horns of certain ante- 
lopes, though properly serving as weapons of offence or defence, 
have been partly modified for ornament. 

^Vhen'the male differs in colour from the female, he generally 
exhibits darker and more strongly-contrasted tints. We do not 
in this class meet with the splendid red, blue, yellow, and green 
tints, so common with male birds and many other animals. The 
nak^ parts, however, of certain Qnadmmana must be excepted ; 
for such parts, often oddly situated, are brilliantly coloured 
in some species. The colours of the male in other cases may be 
due to simple variation, without the aid of selection. But when 
the colours are diversified and strongly pronounced, when they 
are not developed until near maturity, and when they are lost 
after ema.sculation, we can hardly avoid the conclusion that 
they have been acquired through sexual selection for the sake of 
ornament, and have been transmitted exclusively, or almost 
exclusively, to the same sex. When both sexes are coloured in 
the same manner, and the colours are conspicuous or curiously 
arranged, without being of the least apparent use as a protection, 
and especially when they are associate with various other orna- 
mental appendages, we are led by anal<^ to the same conclusion, 
namely, t^t they have been acquired through sexual selection, 
although transmitted to both sexes. That conspicuous and 
diversiW colours, whether confined to the males or common to 
Ixith sexes, are as a general rule associated in the same groups 
and sub-groups with other secondary sexual characters serving 
for war or for ornament, will be found to hold good, if we look 
i>nck to the various cases given in this and the last chapter. 

The law of the equal transmission of characters to both sexes, 
as far as colour and other ornaments are concerned, has prevailed 
far more extensively with mammals than with birds; but 
weapons, such as horns and tusks, have often been trans^ttod 
cither exclusively or much more perfectly to the males than to the 
females. This is surprising, for, as the males generally use their 
weapons for defence against enemies of all kinds, their weapons 
would have been of service to the females. As far as we can sec, 
their absence in this sex can he accounted, for only by the 
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form of inheritanoe which has prevailed. Finally, with quad- 
rupeds the contest between the individuals of the same sex, 
whether peaceful or bloody, has, with the rarest exceptions, 
been confined to the males ; so that the latter have been modified 
through sexual selection, far more commonly than the females, 
cither for fighting with each other or for alluring the opposite 
sox. 
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certain races the women are saia to amor sugniiy m imi irom 
the men. For instance, Schweinfnrth, in speaking of a negress 
belonging to the Monbuttoos, who inhabit the interior of Africa a 
few degrees north of the Equator, Si 
“ a skin several shades lighter tl 
“ thing of the colour of half-re 
labour in the fields and ore quite unclothed, it is not likely that 
they differ in colour from the men owing to less exposure to the 
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the two sexes, as may bo seen when both have been equally 

in ’ ‘The Heart of Africa,' Ea;;Ii<U) 
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Man is more courageons, pngnacions and energetio than 
woman, and has a more inventiTe genins. His brain is abso- 
lutely larger, bnt whether or not proportionately to his larger 
body, has not, I belieTe, been folly ascertained. In woman the 
face is rounder ; the jaws and the base of the skull smaller ; the 
outlines of the body rounder, in parts more prominent ; and her 
pelyis is broader than in man;* but this latter character may 
perhaps be considered rather as a primary than a secondary 
sexual character. She comes to maturity at an earlier age than 

As with animals of all classes, so with man, the distinctive 
cliaracters of the male sex are not fnlly developed nntil he is 
nearly mature; and if emasculated they never apx>ear. The 
board, for instance, is a secondary sexual character, and male 
childW are beardless, though at an early age they have abun- 
dant hair on the head. It is probably due to the rather late 
appearance in life of the successive variations whereby man has 
acquired his masculine characters, that they are transmitted to 
the male sex alone. Male and female children resemble each 
other closely, like the young of so many other animals in 
which the adnlt sexes differ widely ; they likewise resemble the 
mature female much more closely than the matnre male. The 
female, however, nltimately assumes certain distinctive cha- 
racters, and in the formation of her skull, is said to be inter- 
mediate between the child and the man. ‘ Ag^, as the yonng of 
closely allied thongh distinct species do not differ nearly somnch 
from each other as do the adults, so it is with the children of the 
different races of man. Some have even maintained that race- 
differences cannot be detected in the infantile skull.’ In regard 
to colour, the new-bom negro child is reddish nut-brown, which 
soon becomes slaty-grey ; the black colour being fully developed 
within a year in the Soudan, bnt not nntil three years in Egypt. 
The eyes of the negro are at first blue, and the hair chesnut- 
brown rather than black, being curled only at the ends. The 
children of the Australians immediately after birth are yellowish- 
brown, and become dark at a later age. Those of the Gnaranys 
of Paraguay are whitish-yellow, bnt they acquire in the course 
of a few weeks the yellowish-brown tint of their parents. 
Similar observations have been made in other parts of America.* 

* Ecker, traiulation in ‘Aothro- S55 ; Togt, ‘LKturei on Uan,’ Eng. 
pological Review,' Oct. 1868, pp. 351- tranalat. p. 81. 

356. The compAriaon of the form * Scha^hansen, * Anthropolog. 
of the aknll in men and women baa Review,* ibid. p. 429. 
been followed out with much care • Pmnei^B^, on negro infanta 
by Welcker. as quoted by Vogt, ‘ Lectorea on 

• Ecker and Welcker, ibid. p. .352, Han,’ Eng. tranalat. 1864, p. 189 : 
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1 have specified the forcing difiereuces between the male and 
female sex in mankind, becanse they are curiously like those of 
the Quadrumana. With these nninials the female is mature at 
an earlier age than the male; at least this is certainly the casein 
the CeiiM atara? The males of most species are larger and 
stronger than the females, of which fact the gorilla affords a well- 
known instance. Even in so trifling a character as the greater 
prominence of the superciliary ridge, the males of certain 
monkeys differ from the females,' and agree in this respect with 
mankind. In the gorilla and certain other monkeys, the cranium 
of the adult male presents a strongly-marked sagittal crest, which 
is absent in the female ; and Ecker found a trace of a similar 
difference between the two sexes in the Australians.' With 
monkeys when there is any difference in the voice, that of the 
male is the more powerful We have seen that certain 
male monkeys have a well-developed beard, which is quite 
deficient, or much less developed in the femala No instance 
is known of the beard, whiskers, or moustache being larger 
in the female than in the male monkey. Even in the colour 
of the beard there is a curious parallelism between man and 
the Quadrumana, for with man when the beard differs in colour 
from the hair of the head, as is commonly the case, it is, I beUeve, 
almost always of a lighter tint, being often reddish. I have 
repeatedly observed this fact in England ; but two gentlemen 
have lately written to me, saying that they form an exception 
to the rule. One of these gentlemen accounts for the fact 
by the wide difference in colour of the hair on the paternal 
and maternal sides of his family. Both had been long aware of 
this peculiarity (one of them having often been accused of 
dyeing his beard), and had been thus led to observe other men, 
and were convinced that the exceptions were very rare. Dr. 
Hooker attended to this little point for mo in Bussia, and found 
no exception to the rule. In Calcutta, Mr. J. Scott, of the 
Botanic Gtajdens, was so kind as to observe the many races of men 
to be seen there, as well as in some other parts of India, namely, 
two races in Sikhim, the Bhoteas, Hindoos, Burmese, and 



for farther f»cU on negro infanu, 
ne quoted ftom Winterbottom and 
Camper, eee Lawrence, ‘ Lectnrea on 
Phynology,’ Ac. 1822, p. 451. For 
the infanta of the Gnaranya, aee 
Rengger, ‘ SSngethiere,’ be. a. 3. 
See alao Godron, ‘ De I'Gaphce,’ tom. 
il 1859, p. 253. For the Auatra- 
lians, Waita, ‘ Introduct. to Anthro- 
pology,’ Kng. tranal.it. 1833, p. 99. 



1 Rengger, ‘ Saugethiere,’ be. 
1830, a. 49. 

' Aa in Jfacacna c;/notnolgus (Dt- 
mareat, ‘ Uammalogie,’ p. 65), and 
in ffylcbaUt agUis (Geofikoy St.- 
Hilaire and F. Cuvier, ‘ Hiat. Nat. 
des Mamm.’ 1824, tom. i. p. 2). 

' ‘ Anthropolo^cal Review,’ Oct. 
1868, p. 353. 
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Cliinese, noet of which races have verj little hair on the face 
and he always found that when there was any difference in 
ooloor between the hair of the head and the beard, the latter was 
invariably lighter. Now with monkeys, as has already been 
stated, the beard frequently differs stri^gly in colour from tlie 
hair of the head, and in such cases it is always of a lighter hue, 
being often pure white, sometimes yellow or reddish.’'*' 

In regard to the general hairineas of the body, the women in 
all races are less hairy than the men; and in some taw 
Quadrumana the under side of the body of the female is less 
hairy than that of the male.” Lastly, male monkeys, like men, 
are bolder and fiercer than the females. They lead the troop, 
and when there is danger, come to the front We thus see how 
cloee is the parallelism between the sexual differences of man 
and the Quadrumana. With some few spedee, however, as 
with certain balxx^ the orang and the gorilla, there is a con- 
siderably greater difference between the sexes, as in the sixe of 
the canine teeth, in the development and colour of the hair, and 
especially in the colour of the naked parts of the skin, than in 
mankind. 

All the secondary sexual characters of man are highly variable, 
even within the limits of the same race ; and they differ much in 
the several races. These two rules hold good generally through- 
out the animal kingdom. In the excellent observations made on 
board the Novara,** the male Australians were found to exceed 
the females by only 65 millim. in height, whilst with the Javans 
the average excess was 218 millim. ; so that in this latter race the 
difference in height between the sexes is more than thrice as 
groat as with the Australians. Numerous measurements were 
carefully made of the stature, the circumference of the neck and 
chest, the length of the back-bone and of the arms, in various 



'* Mr. Blyth ialomu mt that h* 
bu only mod one hwtuco of tho 
board, whiakera, he., la a monkey 
becoming white with old age, at 
ia to commonly tha cate with at. 
Thia, howerer, occurred in an 
aged Jfacaau emcmofyiu, kept 
in confinement, whote monitachea 
were “remarkahly long and hu- 
“ nun-Uke.” Altogether thia oM 
monkey presented a Indiciont re- 
Mmblanoa to one of the reigning 
monarcht of Europe, after whom ha 
wilt unirertally nick-named. In 
certain raoea of man the hair on 
the head hardly ever becomes grey ; 



that Ur. D. Forbes hat nerer, at he 
informs me, seen an instance with 
the Aymaras and Quichnat of S. 
America, 

" Thu U the cate with the fe- 



males of tereral tpedet of Hylobatea, 
tee Oaoffroy St-Uiliara and F. Cu- 
vier, * Hist. Nat dee Mamm.’ tom. L 
See, alto, ou if. Atr. ‘Penny Cy- 
clopedia,’ toL ii. pp. 149, ISO. 

“ The retulU were deduced hy 

Hr W.l.k..!. Ik. 



menu made by Drt. K. Seherci.r 
and Schwart, tee ‘ BeUe der Novara : 
Antbropoiog. Theil,’ 1867, at. 316 
231, 234, 236, 339, 269. 
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races ; and nearly all these mcasnrements shew that the males 
differ much more from one another than do the females. This 
fact indicates that, as far as these characters are concerned, it is 
the male which has been chiefly modified, since the several races 
diverged from their common stock. 

The development of the beard and the hairiness of the body 
iliffer remarkably in the men of distinct races, and even in 
different tribes or families of the same race. We Europeans see 
this amongst ourselves. In the Island of St Kilda, according to 
Martin,'* the men do not acquire beards until the age of thirty 
or upwards, and even then the beards are very thin. On 
the Europeso-Asiatic continent, beards prevail until we pass 
l)cyond India; though with the natives of Ceylon they are often 
absent, as was noticed in ancient times by Diodorus.'* East- 
ward of India beards disappear, as with the Siamese, Malays, 
Kalmucks, Chinese, and Japanese; nevertheless the Ainos,'* who 
inhabit the northernmost islands of the Japan Archipela^, are 
the hairiest men in the world. With negroes the beard is 
scanty or wanting, and they rarely have whiskers ; in both sexes 
the body is frequently almost destitute of fine down.'* On the 
other hand, the Papuans of the Malay Archipelago, who arc 
nearly as black as negroes, possess well-develop^ beards." 
In the Pacific Ocean the inhabitants of the Pyi Archipelago have 
large bushy beards, whilst those of the not distant archi- 
pelagoes of Tonga and Samoa are beardless; but these men 
Ix-long to distinct races. In the Ellice group all the inhabitants 
belong to the same race; yet on one island alone, namely 
Nunemaya, “the men have splendid beards;” whilst on the 
other islands " they have, as a rule, a dozen straggling hairs for 



Throughout the great American continent the men may bo 
said to be beardless; but in almost all the tribes a few short 
hairs are apt to appear on the iace, especially in old age. With 
the tribes of North America, Catlin estimates that eighteen out 
of twenty men are completely destitute by imture of a beard ; 



. KiM** (3rd 
«nt, ‘Ceylon,’ 



'• Voyago to S 
rflt. 1753), p. 37. 

’• Sir J. E. Tor 
vol. H. 1859, p. 107. 

'* Qnatrafagoa, ‘ Rovno doa Coars 
Sdentitiqnoa,’ Ang. 29, 1868, p. 
630; Vogt ‘Lacturca on Man,’ 
Eng. transTat. p. 127. 

'• On the boards of negrooa, V»t, 
‘ Loctnres,’ he. p. 127 ; Waitz, * fn- 
troduct. to Anthropology,’ Engl, 
tranalat. 1863, vol. i. p. 96. It u 



remarkable that in the United States 
(‘ Inreatigationa in Military an 
Anthropological SUtiatica of Arne 
rican Soldiers,’ 1869, p. 569) the 
pure negroes and their crossed off- 
spring seem to have bodies almost 
as hairy as Enropeans. 

” Wallace, ‘The Malay Arch.’ 
vol. II. 1869, p. 178. 

'• Dr. J. Bonurd Davis On Oco 
anic Races, in ‘ Anthropolog. Review, 
April, 1870, pp. 185, 191. 
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bat occasionally thoro nsay lie seen a man, who haa ueglectol to 
pluck out the hairs at puberty, with a soft beard an inch or two 
in length. Tho Guaranys of Paraguay differ from all the 
snrronnding tribes in having a small beard, and even some hair 
on tho body, but no whiskers." I am informed by Mr. 1). 
Forbes, who particularly attended to this point, that tho Aymaras 
and Quichnos of tho Cordillera are remarkably hairless, yet in 
old ago a few straggling hairs occasionally appear on the chin. 
The men of these two tribes have very little hair on the various 
parts of tho body where hair grows abundantly in Europeans, 
and tho women have none on tho corresponding ports. The 
hair on tho hood, however, attains an extraordinary length in 
both sexes, often reaching almost to the ground; and this is 
likewise the case with some of tho N. American tribes. In the 
amount of hair, and in tho general shape of tho body, the 
sexes of the American aborigines do not differ so much from 
each other, as in most other races.” This fact is analogous 
with what occurs with some closely allied monkeys; thus the 
sexes of the chimpanzee are not as different as those of tho orang 
or gorilla.*' 

In the previous chapters we have seen that with mammals, 
birds, fishes, insects, &c., many characters, which there is every 
reason to believe wore primarUy gained through sexual selection 
by one sex, have been transferred to tho other. As this same form 
of transmissiem has apparently prevailed much with mankind, 
it will save useless repetition if we discuss tho origin of cha- 
racters peculiar to the male sex together with certain other 
characters common to both sexes. 

Law 0 / UaWfe.— With savages, for instance the Australians, the 
women are tho constant cause of war both between members ot 
tho same tribe and between distinct tribes. So no doubt it wan 
in ancient times ; “ nom fnit ante Hclenam mulior teterrima belli 
“causa.” With some of the North American Indians, tho con- 
test is reduced to a system. That excellent observer, Heamo," 

" CaUia, ‘North American In- 
dinna,’ 3rd edit. 1642, rol. ii. p. 227. 

On the Guaranye, >e« Azara, ‘Voy- 
agee dans I'Ameriijae Merid.' tom. 
ii. 1809, p. 58; also Renggcr, 

‘ Siugethiero von Paraguay,’ s. 3. 

** I’rof. and Mrs. Agassis (‘ Jour- 
ney in Brazil,’ p. 530) remark that 

differ less than those of the negroes 
and of the higher races. Sea also 
Bengger, ibid. p. 3, on the Guaranys. 



•' Rutimeyer, ‘Pie Gtenzen der 
Thierwelt ; eino Betrachtung zu 
Darwin’s Lehre,’ 18(i8, s. 54. 

” ‘A Jonrney from Prince of 
Wales Fort.’ 8ro. edit. Dublin, 1798, 
p. 104. Sir J. Lubbock (‘ Origin of 
Civilisation,’ 1870, p. 09) gives 



•0 Aznrn, • Voyages,' ic. 
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says ; — " It has ever been the custom omoug these people for 
“ the men to wrestle for any woman to whom they are at- 
" tached ; and, of course, the strongest party always carries oft 
" the prize. A weak man, unless ho be a go^ hunter, and well- 
“ beloved, is seldom permitted to keep a wife that a stronger 
“ man thinks worth his notice. This custom prevails through- 
" out -all the tribes, and causes a great spirit of emnlatiou among 
" their youth, who are upon all occasions, from their childhood, 
" trying their strength and skill in wrestling.” With the Guanas 
of South America, Azara states that the men rarely marry till 
twenty years old or more, as before that ago they cannot conquer 
their rivals. 

Other similar facts could be given ; but even if we had no 
evidence on this head, we might feel almost sure, from the 
analogy of the higher Quadmmana,** that the law of battle had 
prevailed with man during the early stages of his development. 
The occasional appearance at the present day of canine teeth 
which project above the others, with traces of a diastema or 
open space for the reception of the opposite canines, is in all 
probability a case of reversion to a former state, when the 
progenitors of man were provided with these weapons, like so 
many existing male Quadrnmana. It was remarked in a former 
chapter that as man gradually became erect, and continually 
used his hands and arms for fighting with, sticks and stones, as 
well as for the other purposes of life, ho would have used his 
jaws and teeth less and less. The jaws, together with their 
muscles, would then have been reduced throngh disuse, as 
would the teeth through the not well understood principles of 
correlation and economy of growth ; for we everywhere see 
that parts, which are no longer of service, are reduced in size. 
By such stops the original inequality between the jaws and teeth 
in the two sexes of mankind would ultimately have been oblite- 
rated. The case is almost parallel with that of many male 
Buminants, in which the canine teeth have been reduced to 
mere rudiments, or have disappeared, apparently in consequence 
of the development of horns. As the prodigions difference 
between the skulls of the two sexes in the orang and gorilla 
stands in close relation with the development of the immense 
eamne teeth in the males, we may infer that the reduction of 
the jaws and teeth in the early male progenitors of man must 
have led to a roost striking and favourable change in his 
appearance. ^ 



h* lighting of the male 
e Dr. Savage, in ‘ Boston 
Nat. HUt.*^vol. T. 1847, 



p. 423. On Pred>'ilis enielhit, see 
the ‘InaUn Field,’ 1859, p. 146 
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Tbore can be little doubt that the greater aizo and strength of 
man, in comparison with woman, together with hk liroader 
shoulders, more dercloped muscles, rugged outline of Iwdy, his 
greater ooniage and pugnacity, are all duo in chief part to in- 
heritance from his half-human male ancestors. These characters 
would, however, have been preserved or even augmented during 
the long ages of man’s savagery, by the success of the strongest 
and boldest men, both in the general struggle for life and in 
their contests for wives ; a success which would Imvo ensured 
their leaving a more numerous progeny than their less favoured 
brethren. It is not probable that the greater strength of man 
was primarily acquired through tho inherited effects of bis 
having work^ Imrder than woman for his own subsistence 
and that of his family ; for tho women in all barbarous nations 
uro compelled to work at least as hard os the men. AVith 
oivilisod people the arbitrament of battle for the possession of 
the women has long ceased; on the other lumd, the men, as a 
general rule, have to work harder than tho women for tlieir 
joint suhaistence, and thus tiieir greater strength will have lieen 
kept up. 

Viffermee in tie Mental Poim t nf the fico With rrspcct 

to differences of this nature between man and woman, it is 
prolioble that sexual selection has played a highly important 
Iiort. I am aware that some writers doubt whether there is any 
such inherent difference ; but this is at least probable from tho 
analogy of tho lower animals which present other secondary 
sexual characters. No one disputes that tho bull differs hr 
ilisposition from the cow, the wild-boar from tho sow, tho 
stallion from the marc, and, as is well known to tho keepers of 
menageries, the males of the larger apes from tho females. 
Woman soems to differ from man in mental disposition, chiefly 
in her greater tendorness and less selfishness; and this holds 
good even with savages, as shewn by a well-known passage in 
Mungo Park's Travels, and by statements mode by many other 
travellers. Woman, owing to her maternal instincts, displays 
these qualities towards her infants in an eminent degree ; there- 
fore it is likely that she would often extend them towards her 
fellow-creatures. Man is the rival of other men ; be delights 
in competition, and tius leads to ambition which passes too 
easily into selfishness. These latter qualities seem to bo his 
natural and unfortunate birthright It is generally admitted 
ihat with woman the powers of intuition, of rapid perception, 
and perhaps of imitation, are more strongly marked than in 
nuin; but some, at least, of these faculties are characteristio 
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of the lower races, and therefore of a past and lower state of 
cinlisation. 

The chief distinction in the intellectual powers of the two 
sexes is shewn by man’s attaining to a higher eminence, in 
whatever he takes up, than can woman — whether reqniring 
deep thought, reason, or imagination, or merely the use of the 
senses and hands. If two lists were made of the most e min ent 
men and women in poetry, painting, scnlpture, music (inclusive 
both of composition and x>erformancc), history, science, and 
philosophy, with half-a-dozen names under each subject, the 
two lists would not bear comparison. We may also infer, from 
the law of the deviation from averages, so well illustrated by 
Mr. Galton, in his work on ‘ Hereditary Genius,’ that if men are 
capable of a decided pre-eminence over women in many subjects, 
the average of mental power in man must be above that of woman. 

Amongst the half-human progenitors of man, and among.st 
savages, there have been struggles between the males during 
many generations for the possession of the females. But mere 
bodily strength and size would do little for victory, unless 
associated with courage, perseverance, and determined energy. 
With social animals, the young males have to pass through 
many a contest before they win a female, and the older males 
have to retain their females by renewed battles. They have, 
also, in the case of mankind, to defend their females, as well as 
their yoimg, from enemies of all kinds, and to hunt for their joint 
subsistence. But to avoid enemies or to attack them with 
success, to capture wild animals, and to fashion weapons, requires 
the aid of the higher mental faculties, namely, observation, 
reason, invention, or imagination. These various faculties wilt 
thus have been continually put to the test and selected during 
manhood ; they will, moreover, have been strengthened by use 
during this same period of life. Consequently, in accordance 
with the principle often alluded to, we might expect that they 
would at least tend to be transmitted chiefly to the male offspring 
at the corresponding period of manhood. 

Now, when two men are put into competition, or a man with 
a woman, both possessed of every mental quality in equal per- 
fection, save that one has higW energy, perseverance, an-, 
courage, the latter will generally become more eminent in every 
pursuit, and will gain the ascendancy.** He may be said 
to possess genius— for genius has been declared by a great 



’* J. Stuart Mill ranarks {‘The “require mu 
Subjeetion of Women,’ 1869, p. 132), “hammering . 
“The thinga in which man mut What ie this but 
“excels woman are those which seT< 



plodding, and long 
■ single thoughts.” 
-wgT and per- 
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authority to bo pationco ; and potionce, in this scnso, means 
uuflinching, undaunted perscvexanco. But this view of genius 
is perhaps dehcient ; for without the higher powers of the imagi- 
uation and reason, no eminent sneoess can bo gained in many 
subjects. These latter faculties, as well as the former, will hare 
l)een dereloped in man, portly through sexual selection,— tliat 
is, through tlie contest of rival males, and partly through natural 
selection,— that is, from success in the general struggle for life; 
and as in both cases the struggle will have been during maturity, 
the characters gained will have been transmitted more fully to 
the male than to tho female ofispring. It accords in a striking 
manner with this view of tho modification and re-inforcement of 
many of our mental faculties by sexual selection, that, firstly, 
they notoriously undergo a considerable change at puberty," 
and, secondly, that eunuchs remain throughout life inferior in 
these same quahties. Thus man has ultimately become superior 
to woman. It is, indeed, fortunate that tho law of the equal 
transmission of characters to both sexes prevails with mammals; 
otherwise it is probable that man would have became as superior 
in mental endowment to woman, as the peacock is in ornamental 
plumage to the peahen. 

It must be borne in mind that tho tendency in characters 
acquired by either sox late in life, to bo transmitted to tho <Mnv. 
sex at the same ago, and of early acquired characters to be 
transmitted to both sexes, are rules which, though general, do 
not always hold. If they always held good, we might conclude 
(but I here exceed my proper bounds) that the inherited effects 
of the early education of boys and girls would bo transmitted 
equally to both sexes; so that the present inequality in mental 
power between the sexes would not be efiiicod by a similar course 
of early training ; nor con it have been caused by their dissimiUir 
early training. In order that woman should reach tho same 
standard as man, she ought, when nearly adult, to bo trained to 
energy and perseverance, and to have her reason and imaginatiou 
exercised to tho highest point ; and then she would probably 
transmit tliese qualities chiefly to her adult daughters. All women, 
Iwwever, could not be thus raised, unless during many gonemr 
tions those who excelled in tho above robust virtues were 
married, and produced oflspring in larger numbers tlran other 
women. As before remarked of bodily strength, although men 
do not now fight for their wires, and this form of selection Itas 
IMsscd away, yet during manhood, they generally undergo a 
severe struggle in order to maintain themselves and their 
families; and this will tend to keep up or even inci-case their 
“ MsniUley, ‘Mind and Body,’ p. 31. 
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mental powers, aaid, ns n consequence, the present inequality 
between the sexes.®’ 



Voice and Musical Powers . — In some species of Qnadrumana 
there is a great difference between tlie adult sexes, in the power 
of their voices and in the development of the vocal organs ; and 
man appears to have inherited this difference from his early 
progenitors. His vocal cords are about one-third longer than in 
woman, or than in boys ; and emasculation produces the same 
effect on him as on the lower animals, for it “ arrests that pro- 
“ minent growth of the thyroid, &c., which accompanies tlie 
“ elongation of the cords.”® With respect to the cause of this 
difference between the sexes, I liavo nothing to add to the 
remarks in the last chapter on the probable effects of the long- 
continued use of the vocal organs by the male under the ex- 
ond jealousy. According to Sir Duncan 
le form of the larynx di 



of the male is said not to differ sc 

The capacity and love for sinf 
sexual character in man, must not I 
the sounds emitted by animats of all 
a strong case can be mode out, that tl 
primarily used and perfected in relation to 
species. Insects and 



which voluntarily produce 
effected by the aid of beautil 
which are often confined tc 
duced consist, I believe in s 



Although 
irve many purposes, 
vocal organs were 
the propagation of the 
r spiders arc the lowest animals 
y sound; and this is generally 

e males. The sounds thus pro- 
ascs, of the same note, repeoted 
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ftir-breathiog Vcrtobrata necossorily possess an appaiatos for 
iubaling and expelling air, with a pipe capable of being closed 
at one end. Hence when the primeval members of this class 
were strongly excited and their muscles violently contracted, 
purposeless sounds would almost certainly have been produced ; 
and these, if they proved in any way serviceable, might readily 
havo been modified or intensified by the preservation of properly 
adapted variations. The lowest Vertebrates which breathe air 
are Amphibians; and of these, frogs and toads possess vocal 
organs, which ore incessantly used during the bre^ng*season, 
and which are often more highly developed in the male than in 
the female. The male alone of the tortoise utters a noise, and 
this only during the season of love. Male alligatoi's roar or 
bellow daring the same season. Every one knows how much 
birds use their vocal organs as a means of courtship ; and some 
species likewise perform what may bo called instrumental music. 

In the class of Mammals, with which wo are here more par- 
ticularly concerned, the males of almost all the species use their 
voices during the breeding-season much more than at any other 
time; and some are absolutely mute excepting at this season. 
With other species both sexes, or only the females, use their 
voices os a love-call. Considering these facts, and that tlie vocal 
orgaius of some quadrui>oda are much more largely developed in 
the male than in the female, cither permanently or temporarily 
during the breeding-season; and considering tliat in most of the 
lower classes the sounds produced by the males, serve not only 
to call but to excite or allure the female, it is a siurprisiug fact 
that we have not as yet any good evidence that these organs are 
used by mole mammals to charm the females. The Auieiicon 
MyecUt caraya perhaps forms an exception, as does the llyUAaks 
ayilis, an apo allied to man. This gibbon has an extremely loud 
but musical voice. Mr. Waterhouse states,** “ It appeared to 
“ mo tlukt in ascending and descending the scale, the intervals 
" were always exactly half-tones ; and 1 am sure that the highest 
" note was the exact octave to the lowest. The <iuality of the 
“ notes is very musical ; and I do not doubt that a good violinist 
“ would be able to give a conect idea of the gibbon’s compo- 
“ sition, excepting as regards its loudness.” Mr. Waterhouse 
then gives the notes. Professor Owen, who is a musician, con- 
firms the foregoing statement, and remarks, though erroneously, 
that this gibbon "alone of brute mammals may be said to 
“ sing.” It appears to be much excited after its performance. 

" Given in \V. C. L. Msrtin’s Owen, ‘ Anntomy of V*rtebr*t««,' 
‘■leneral Introduct. to Nat. llUt. of rol. jii. p. SCO. 

Uaium. AninialV 1841, p. ; 
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Unfortunately, its habits have never been closely observed in a 
state of nature ; but from the analogy of other animals, it is 
probable that it uses its musical powers more especially during 
the season of courtship. 

This gibbon is not the only species in the genus which sings, 
for my son, Francis Darwin, attentively listened in the Zoo- 
logical Gai-dens to H. leuciscus whilst singing a cadence of three 
notes, in true musical intervals and with a clear musical tone. 
It is a more surprising fact that certain rodents utter musical 
sounds. Singing mice Wve often been mentioned and exhibited, 
but imposture has commonly been suspected. We have, how- 
ever, at last a clear account by a well-known observer, the Rev. 
S. Lockwood,” of the musical powers of an American species, 
the Hesperomya coff»atu$, belonging to a genus distinct from that 
of the English mouse. This little animal was kept in confine- 
ment, and the performance was repeatedly heard. In one of the 
two chief songs, " the last bar would frequently be prolonged to 
“ two or three ; and she would sometimes change from C sharp 
“ and D, to C natural and D, then warble on these two notes 
“ awhile, and wind up with a quick chirp on C sliarp and D. 
“ The distinctness between the semitones was very marked, and 
" easily appreciable to a good car.” Mr. Lockwood gives both 
songs in musical notation; and adds that though this littlo 
mouse " had no ear for time, yet she would keep to the key of B 
" (two flats) and strictly in a major key.” ..." Her soft clear 
•• voice falls an octave with all the precision possible ; then at the 
* wind up, it rises again into a very quick trill on C sharp 
" and D.” 

A critic has asked how the ears of man, and ho ought to have 
added of other animals, could have been adapted by selection so 
as to distinguish musical notes. But this question shews some 
confusion on the subject ; a noise is the sensation resulting from 
the co-existence of several aerial “simple vibrations” of various 
periods, each of which intermits so fr^uently that its separate 
existence cannot bo perceived. It is only in the want of con- 
tinuity of such vibrations, and in their want of harmony inter ae, 
that a noise differs from a musical note. Thus an ear to l» 
capable of discriminating noises— and the high importance ot 
this power to all animals is admitted by every one — must bo sen- 
sitive to musical notes. We have evidence of this capacity even 
low down in the animal scale: thus Crustaceans are provided 
with auditory hairs of different lengths, which have boon seen to 
vibrate when the proper musical notes are struck.” As stated 
The ‘Americiin Naturalist,* •• Helmholtz, ‘Th«>rio Phyi. <Je 
1?71, p. 761. la Musique,* 18G8, p. 187. 
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in a previous chapter, similiar observations have been mado 
on the hairs of the anteuute of gnats. It has been positively 
assorted by good observers that spiders are attracted by music. 
It is also well known that some dogs howl when he<iring par- 
ticular tones.® Seals apparently appreciate music, and their 
fondness for it “ was well known to the ancients, and is often 
“ taken advantage of by the hunters at the present day." ® 

Therefore, os far os the mere perception of musical notes is 
concerned, there seems no special difficulty in the case of man 
or of any other animal. Helmholtz has explained on physio- 
logical principles why concords are agreeable, and discords dis- 
agreeable to the human ear; but wo are little concerned with 
these, 08 music in harmony is a late invention. We are more con- 
cerned with melody, and here again, according to Helmholtz, it is 
intelligible why the notes of our musical scale are used; The 
car analyses all sounds into their component “ simple vibrations,” 
although wo are not conscious of this analysis. In a musical 
note the lowest in pitch of these is generally predominant, and 
the others which are less marked ore the octave, tho twelfth, 
the second octave, &c., all harmonies of the fundamental pre- 
dominant note ; any two notes of our scale have many of these 
harmonio over-tones in common. It seems pretty clear then, 
that if an animal always wished to sing precisely tho some song, 
he would guide himself by sounding those notes in succession, 
which possess many over-tones in common — that is, ho would 
choose for his song, notes which belong to our musical scale. 

But if it bo further asked why musical tones in a certain 
order and rhythm give man and other animals pleasure, wo 
eau no more give the leoson than for the pleasantness of certain 
tastes and smells That they do give pleasure of some kind to 
animals, wo may infer from their being produced during tho 
•season of courtship by many insects, spiders, fishes, amphibians, 
and birds ; for unless tho females wore able to appreciate such 
sounds and were excited or charmed by them, tho persevering 
efforts of the males, and the complex structures often possessed 
by them alone, would be useless ; and this it is impossible to 
Ixjliove. 

Human song is generally admitted to be tho basis or origin 
of instrumental music. .As neither the enjoyment uor the 
capacity of producing musical notes are faculties of the least 

® Svveral accounts hnr* been another instance of a dog nlivars 
] ubiished to this effect. Mr. Peach whining, when one note on a con- 
writes to me that he has repentetiiy certina, which was out of tune, was 
found that an old dog of his howls played. 

when B flat is sonnded on the flute, « Mr. K. Brown, in ‘ Proc. Zool. 
and to no ether note. I may add Soc.* IStiS, j.. 410. 
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" timately connected aa they are by close a 
“ course, the music of the one is interpreted in the same sense by 
“ the others. By travelling eastwards wo find that there is cer- 
“ tainly a different language of music. Songs of joy and dancc- 
" accompaniments ate no longer, as with us, in the major keys, 

progenitors of man possessed, like the singing gibbons, the 
capacity of producing, and therefore no doubt of appreciating, 
musical notes, we know that man possessed these faculties at a 
very remote period. M. Lartct has described two flutes, made 
out of the bones and horns of the reindeer, found in caves 
together with flint tools and the remains of extinct animals. 
The arts of singing and of dancing are also very ancient, and 
are now practised by all or nearly all the lowest races of man. 
Boetry, which may bo considered as the of&pring of song, is like~ 
wise so ancient, that many persons have felt astonish^ that it 
should have arisen during the earliest ages of which we liave 

We see that the musical faculties, which arc not wholly deficient 
in any race, are capable of prompt and high development, for Hot- 
egroes have become excellent i 
countries tliey rarely practise ai 
” ’iweinfurtli, hov 
5S which he het 

But there is nothing anomalous in : 
dormant in man : some species of hi 
sing, can without much difficulty b 
house-sparrow has learnt the si 



>r of Africa, 
ultics lying 
jr naturally 



songster. It is more remarkable that par«)ts, belonging to 
a group disHnet from the Insessores, and having differently 
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coDstrncted vocal organs, can be tanght not only to speak, bnt to 
pipe or whistle tunce invented by man, so that they mnst have 
some mnsical capacity. Nevertheless it wonld be very rash to 
assnme that parr^ are descended from some ancient form which 
was a songster. Many cases conld bo advanced of organs 
and instincts originally adapted for one pnipose, having been 
utilised for some distinct pnrp^“ Hence the capacity for 
high mnsical development, which the savage races of man 
possess, may bo duo either to the practice by our semi>human 
])rogenitors of some rude form of music, or simply to their 
having acquired the proper vocal organs for a different purpose. 
But in this latter case we mnst assnme, as in the above instance 
of parrots, and as seems to occur with many animals, that they 
already xx>ssesaed some sense of melody. 

Music arouses in us various emotions, but not the more 
terrible ones of horror, fear, rage, &c. It awakens the gentlcr 
fcelings of tenderness and love, which readily pass into devotion. 
In the Chinese annals it is said, “Mnsie liath the power of 
“ making heaven descend upon earth.” It likewise stirs up in u.'i 
the sense of triumph and the glorious ardour for war. These 
powerful and mingled feelings may well give rise to the scns<r 
of sublimity. Wo can concentrate, as Dr. Seemonn olwervcs, 
greater intrasity of feeling in a single musical note tiuui in 
]Miges of writing. It is probable that nearly thb same emotions, 
but much weaker and far leas complex, are felt by birds when 
the male pours forth his full volume of song, in rivalry with 
other males, to captivate the female. Love is still the com- 
monest theme of our songs. As Herbert Spencer remark.-, 
" music arouses dormant sentiments of which wo had not 
“ conceived the possibility, and do not know the meaning ; or, 
“ as Bichtcr says, teUa us of things we liavo not seen and slmll 
“ not see.” Conversely, when vivid emotions nro felt and ex- 
pressed by the orator, or even in common speech, mnsical cadences 
and rhythm ore instinctively used. The n^ro in Africa when 
excited often bursts forth in song; " another will reply in song, 
“ while the company, as if touched by a musical wave, murmur 



1 bars mn n valuable article by 
Mr. Cbauncey Wrigbt (‘ North 
Aroar. Keview,’ Oct. 1870, pago 
‘.193), who, in diaciuaiDg tho above 
anbject, remarks, “ There aro many 
‘‘conaequcncea of tho uitimato laws 

“which the acquisition of one usc- 
“ftil power wili bring with it many 



“resulting ndvaatagos as well as 
“limiting disadvantagoa, actnal or 
“ poasiblo, which tho prindplo of 
" utility may not hsro romprohondod 
“ in its action.” As I bavo attomptol 
to show in an onriy ebaptor of this 
work, this prindplo has an impor- 
tant boaring on tho acquisition by 
man of snmo of his mental charac- 
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I by our t 



b^b^tho” 
>m the do< 



Is of aU kinds 



strong passions of 
deeply-laid principle of 
would be likely 
of a long- 



0 excited not only by love, bi 
jealousy, rivalry, and triumph. Fr 
inherited associations, musical ton 
to call up vaguely and indefinitely 
post age. As we have every reason to suppose that articulate 
speech is one of the latest, os it certainly is the highest, of the 
arts acquired by man, and as the instinctive power of producing 
musical notes and rhythms is developed low down in the animal 
scries, it would bo altogether opposed to the principle of evolution, 
if wo were to admit that man’s musical capacity has been deve- 
loped from the tones used in impassioned speech. We must 
suppose that the rhythms and cadences of oratory are derived 
from previously developed musical powers.” Wo can thus 
understand how it is tlmt music, dancing, song, and ixxjtry are 
such very ancient arts. We may go even further tlian this, 
and, as remarked in a former chapter, believe that musical sounds 



gfUti 
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As the males of several qnadramouons animals have their 
vocal organs mnch more dovelopod than in the females, and as a 
gibbon, one of the anthropomorphoos apes, poors forth a whole 
octave of mnsical notes and may bo said to sing, it appears pro- 
bable that the progenitors of man, either the males or females or 
tx>th sexes, before acquiring the power of expressing their mutual 
love in articulate language, endeavoured to charm each other 
with musical notes and rhythm. So little is known about the 
use of the voice by the Quadrumana during tlie season of love, 
that wo have no means of judging whether the habit of singing 
was first acquired by our male or female ancestors. Women 
are generally thought to possess sweeter voices tlian men, and as 
far as this serves as any guide, we may infer tliat they first 
acquired mnsical powers in order to attract the other sex." But 
if so, this must have occurred long ago, before our ancestors had 
liecome sufficiently human to treat and value their women merely 
as useful slaves. The impassioned orator, l>ard, or musiciau, 
when with his varied tones and cadences he excites the strongest 
emotions in his hearers, little suspects tliat ho uses the same 
means by which his half-human ancestors long ago aroused each 
other’s i^cnt passions, during their courtship and rivalry. 

I7ie Infl^enoe of IhatUy in determining the Uarriugta of Man- 
kind . — In civilis^ life man is largely, but by no means exclu- 
sively, infiuenced in the choice of his wife by external appearance ; 
but we are chiefiy concerned with primeval times, and our only 
means of forming a judgment on this subject is to study the 
liabits of existing semi-civilised and savage nations. If it can bo 
shewn that the men of different races prefer women having 
various characteristics, or conversely with the women, we have 
then to enquire whether such choice, continued during many 
generations, would produce any sensible effect on the race, 
either on one sex or both according to the form of inheritance 
which has prevailed. 

It will be well first to shew in some detail that savages pay the 
greatest attention to their personal appearance." That they have 

mItss, U Kina by tht lUlUa tra- 
veller, Prof. UnategauA, ‘ Rio Ue 1 1 
Plate, VUggi e Stndi,' 1867, i>p. 
&15-545 ; ell the following etate- 
meats, when other references ere 
not given, are token from this work. 
See, also. Waits, ‘Introduct. to 
Anthropolog.’ Eng. transl. vol. i. 
1863, p. 273, et panim. Lawrence 
also gives very hll details in his 



“ municated by tones, v^ied accotd- 
ing to dificrent degrees of gravity 

See an interesting discussion 
on this subject by Hiiekel, ‘ Oene- 
relle Morph,' D. it 1866, s. 246. 

" A full and ezreilant account of 
the manner in which savages in all 
parts of the world ornament them- 
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" however jKX>r and miserable n 
“ adorning himselt” The extras 
South America in decorating thei 
“ large statnro gaining with difflci 
“ fortnight to procure in exchange 



lilosopher 
made for 
ofesEor Waitz remarks, 
he finds a pleasure in 
of the naked Indians of 
is shewn “ by a man of 
:ulty enough by the labour of a 
ge the cAtco necessary i 



ary to paint 



)e during the 
r singular 
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it diversified 
, “had 
as clothed nations, it 
it fertile imagination 
sated the fashions of 



“ himself red.” ** The ancient bi 
Koindcer period brought to their ci 
objects which they happened to fi 
day everywhere deck themselves wii 
ear-rings, &o. They point then 
manner. “ If iiaiut^ nations,” os 
“ been examined with the same att 
“ would have been perceived that tl 
“ and tlie most mutable caprice h 
“ ]>ainting, as well os those of gt 
In one part of Africa the eyelids are coloured black ; in another 
the nails are coloured yellow or jmrple. In many places the 
hair is dyed of various tints. In different countries the teeth are 
stained black, red, blue, &c., and in the Malay Archipelago it is 
thought shameful to have white teeth " like those of a dog.” Not 
one great country can be named, from the Polar regions in the 
north to New Zealand in the south, in which the aborigines do 
not tattoo themselves. This practice was followed by the Jews 
of old, and by the ancient Britons. In Africa some of the 
natives tattoo tliemselves, but it is a much more oommou 
practice to raise protuberances by rubbing salt into incisions 
made in various ports of the body ; and these are considered by 
the inhabitants of Eordofan and Darfur “ to be great personal 
“ attractions.” In the Arab countries no beauty can be perfect 
until the cheeks "or temples have been gash^”“ In South 
America, as Humboldt remarks, "a mother would be accused of 
“ culpable indifference towards her children, if she did not 
“ employ artificial moans to shape the calf of the leg after the 
“ fashion of the country.” In the Old and Now Worlds the 
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filuipe of the skull was formerly modjfiod (luring infancy in the 
most extraordinary mannor, as is still the <aiso in many places, 
and such deformities are considered ornamental. For instance, 
the savages of Colombia*' deem a much flattened head “an 
“ oBsoutial point of beauty.” 

The bair is treated with especial core in various countries ; it 
is allowed to grow to full leng^ so as to reach to the ground, or 
is combed into “ a compact frizzled mop, which is the Papuan’s 
“ pride and glory.”** In Northern Africa “a man requires a 
“ period of from eight to ten years to perfect his coifliure.” With 
other nations the head is shaved, and in parts of South America 
and Africa even the eyebrows and eyolashes are eradicated. Phe 
natives of the Upper Nile knock out the four front teeth, saying 
that they do not wish to resemble brutes. Further south, the 
Batokas knock out only the two upper incisors, which, as 
Livingstone** remarks, gives the face a hideous appearance, 
owing to the prominence of the lower jaw ; but these people think 
tho presence of the incisors most unsightly, and on beholding 
some Europeans, cried out, “Look at the grout teeth!” The 
chief Sebitnani tried in vain to alter this fashion. In varions 
parts of Africa and in the Malay Archipelago the natives fllo the 
incisors into points like those of a saw, or pierce them with 
holes, into which they insert studs. 

As the face witli us is chiefly admired for its lieauty, so with 
savages it is the cliiof seat of mutilation. In all quartets of the 
world the septum, and more rarely the wings of tho nose are 
pierced ; rings, sticks, feathers, and other ornaments being in- 
serted into the holes. Tho cars are everywhere pierced and 
similarly ornamented, and with the Botocudos and Lenguos of 
South America tho hole is gradually so much enlarged tlutt tho 
lower edge touches tho shoulder. In North and Soitth America 
and in Africa either tho upper or lower lip is pierced; and with 
the Itotocndos tho hole in tlio lower lip is so large tliat a disc of 
wood, four inches in diameter, is placed in it. Manto^za gives 
a curious account of the shame felt by a South American native, 
and of the ridicule whicli ho excited, when ho sold his tembeta , — 
tho large coloured piece of wood which is passed through the 
bole. In Central Africa the women perforate tho lower lip and 
wear a crystal, which, from tho movement of tho tongue, tiM “ a 
“ wriggling motion, indescribably ludicrous during conversation." 

<• Quoted by I’riclmrd, ‘Phye. 445. On tho (wNTurs of the Afri- 
Hilt, of Mnnkiod,’ 4th edit. vol. i. ceu. Sir S. ISeker, ‘The Albtrt 
1851, p. 321. N’yenra,' vol. i. p. 210. 

‘•On the P.ipu*n», Welliice, ‘ Troreli,' p. 533. 

Tho .Maloy ArchipeUgr.,’ rol. ii. p. 
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the chief of Latooko told Sir S. Baker" that Lady 
lid be much improved if she would extract her four 
1 from the lower jaw, and wear tho long jiointrd 
:rystal in her under lip.” Further south with the 
id a large metal and 
hole. " Tliis caused 
the lip in one case to project two inches beyond tho tip of the 
nose ; and when tho lady smiled the contraction of the muscles 
elevated it over tho eyes. ‘ Why do the women wear these 
‘ thin^? ’ the venerable chief, Chinsurdi, was asked. Evidently 
surprised at such a stupid question, ho replied, ‘ For beauty 1 






ing,Iwas told by the n 



16? 



part of the body, which can bo unnaturally 
escaped. The amount of suffering thus causeil 
leon extreme, for many of tho operations require 
I for their completion, so that tho idea of their 
st be imperative. The motives are various; the 
leir bodies to mako themselves appear terrible in 
in mutilations are connected with religious rites, 
the age of puberty, or tho rank of tho man, or they 
dnguish the trib^. Amongst savages the same 
uil for long periods,* and thus mutilations, from 
se first made, soon come to he valued as distinctive 

lotives. In regard to tattoo- 






tr lips ; else when 
'0 shaU 1» so very ugly.” With the men of New 

“ was the great ambition of the young, both to render themselves 
“ attractive to the ladies, and conspicuous in war.” A star 
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In most, but not all parts of the world, the men are moro 
ornamented than the women, and often in a different manner ; 
sometimes, thongh rarely, the women are hardly at all orna- 
mented. As the women are made by sayages to perform the 
greatest share of the work, and as they are not allowed to eat 
the best kinds of food, so it acoords with the characteristio 
selRshncas of man that they should not bo allowed to obtain, or 
nse the finest ornaments. Lastly, it is a remarkable foot, as 
proved by the foregoing quotations, that the same fashions in 
modifying the shape of the head, in ornamenting the hair, in 
painting, tattooing, in perforating the nose, lips, or ears, in 
removing or filing the teeth, *c., now prevail, and have long 
prevailed, in the most distant quarters of the world. It is 
extremely improbable that these practices, followed by so many 
distinct nations, should be due to tradition from any common 
source. They indicate the close similarity of the mind of man, 
to whatever race he may belong, just as do the almost universal 
habits of dancing, noasquoading, and making rude pictures. 

Having made these preliminary remarks on the admiration 
felt by savages for various ornaments, and for deformities most 
unsightly in our eyes, let us see how far the men are attracted 
by the appearance of their women, and what are their ideas of 
b^nty. I have heard it maintained that savages are quite 
indifferent about the beauty of their women, valuing them solely 
as slaves ; it may therefore be well to observe that this conclusion 
does not at all agree with the care which the women take in 
ornamenting themselves, or with their vanity. Burchell** gives 
an amusing account of a Bush-woman who used as much 
grease, rod ochre, and shining powder “ as would have ruined 
“ any but a very rich husband.” She displayed also “ much 
“ vanity and too evident a consciousness of her superiority.” Mr. 
Winwood Reade informs me that the negroes of the West Coast 
often discuss the beauty of their women. Some competent 
observers have attribnted the fearfully common practice of 
infanticide partly to the desire felt by the women to retain their 
good looks.** In several regions the women wear charms and 
nse love-philten to gain the affections of the men ; and Mr. 
Brown enumerates four plants used for this purpose by the 
women of North-Western America." 

" ‘Trtvab la S. AfHca,’ 1824, • Voy»g««,' Ac. t®m. li. p. 116. 

ToU L p. 414. “ th» TcgaubI* prodnotiou 

** Sm, for rofcrcDCM, OcrUnd mod by the North-Wottem Amcrl- 
‘Uebordu AiuiterbaidtrNstnrTdl- can Indiana, ■ Pharmacantical Jonr- 
ker,’ 1868, a 51, &S, 59 ; also Axara, nal,' vol. s. 
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Hoorne,** an oxoellent obeerrer, who lixed many yean with the 
Amerioan Indians, says, in speaking of the women, “Ask a 
“ Northern Indian what is heanty, and he will answer, a broad 
" 0at face, small eyes, high cheek-bones, three or four broad 
“ black lines across each cheek, a low forehead, a large brood 
“ chin, a clumsy book nose, a tawny hide, and breasts banging 
‘ down to the beli” Pallas, who risited the northern parts of 
the Chinese empire, says “ those women are preferred who hare 
" the Mandscbd form ; that is to say, a brood face, high oheek- 
" bones, Tcry broad noses, and enormous ears;*" and Vogt 
remarks that the obliquity of the eye, which is proper to the 
Chinese and Japanese, is exaggerated in their pictures for the 
purpose, as it “ seems, of exhibiting its beauty, as contrasted 
“ with the eye of the red-haired barbarians.” It is well known, 
as Hue repeatedly remarks, that the Chinese of the interior 
think Europeans hideous, with their white skins and prominent 
noses. The nose is far from being too prominent, according to our 
ideas, in the natires of Ceylon ; yet " the Chinese in the seventh 
" century, aoenstomed to the flat features of the Mongol races, 
“ were surprised at the prominent noses of the Cingalese ; and 
“ Thsang described them as having ‘ the beak of a bird, with the 
" ‘body of a man.’” 

Finlayson, after minutely describing the people of Cochin 
China, sa;^ that their rounded heads and faces are their chief 
characteristics; and, he adds, “the ronndness of the whole 
“ countenance is more striking in the women, who are reckoned 
" beautiful in proportion as they display this form of face.” The 
Siamese have small noses with divergent nostrils, a wide month, 
rather thick lips, a remarkably large face, with very high and 
broad cheek-bones. It is, therefore, not wonderful that " beauty, 
" according to our notion is a stranger to them. Yet they con- 
" aider their own females to be much mote beautiful than those 
“ of Europe.”** 

It is well knovm that with many Hottentot women the 
posterior part of the body projects in a wonderful manner ; they 
are steatopygous ; and Sir Andrew Smith is certain that this 
peculiarity is greatly admired by the men.** He once saw a 
iaev of find tad Fiolayton, ‘ Pfcyi. HUt. of 
. p. 89. Mankind,’ voL Iv. pp. 83*, 835. 

• Phya. “ Idom illnatrlaalmna viator diiit 
vol. iv. mthi prsdnctorinni vol tabulam 
iraa on fcsminc, quod nobia tatarrimnm aat, 
19. On quondam pannagno matiinari ab 
on tha hominibua in hie grnta. None roa 
i,’1869, mntata aat, at caniant talam con- 
formationam minima optandam aaaa. 



** ‘A Journay from Pi 
Walaa Fort,’ 8vo. adit. 1796, 
*' Quoted by Prichard, 
HUt of Mankind,’ 3rd adit 
18M, p, 519; Vogt, ‘Lacti 
Man,’ Eng. traaalat p. 11 
tha opinion of tha Chineaa 
Tennant, *Cay lot 
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womiD who was considered s beanty, and she was so immensely 
developed behind, that when seated on level ground she conld 
not rise, and had to push herself along until she came to a slope. 
Some of the women in varions negro tribee have the same pecn- 
liarity ; and, according to Barton, the Somal men “ are said to 
“ choose their wives by ranging them in a line, and by picking 
" her ont who projects farthest a Urgo. Nothing can be more 
“ hateful to a n^ro than the opposite form.”* 

With respect to colour, the negroes rallied Mungo Park on the 
whiteness cd his skin and the prominence of his nose, both of 
which tliey considered as " unsightly and unnatural conforma- 
” tions.” He in return praised the glossy jet of their sldns and the 
lovely depression of their noses ; this they said was, “ hohey- 
“ mouth,” nevertheless they gave him food. The African Moors, 
also, “ ktotted their brows and seemed to shudder ” at the white- 
ness of his skin. On the eastern coast, the negro boys when they 
saw Burton, cried out " Look at the white man ; does he not look 
“ like a white ape ? ” On the western coast, as Mr. Winwood 
Itcade informs me, the negroes admire a very black skin more 
than one of a lighter tint But their horror of whiteness may bo 
attributed, according to this same traveller, portly to the belief 
held by most negroes that demons and spirits are white, and 
partly to their thinking it a sign of ill-beal^ 

1'he Banyai of the more southern part of the continent are 
negroes, but “ a great many of them are of a light coffee-and-milk 
" colour, and, indeed, this colour is considered handsome 
“ throughout the whole country ; ” so fhat hero we have a 
different standard of taste. With the Kafirs, who differ much 
from negroes, “ the skin, except among the tribes near Belagoa 
Hay, is not usually black, the prevailing colour being a mixture 
•' of black and red, the most common shade being chocolate. 
" Dark complexions, as being most common are naturally held in 
“ the highest esteem. To be told that he is light-coloured, or 
“ like a white man, would be deemed a very poor compliment by 
“ a Kafir. I have heard of one unfortunate man who was so very 
“ fair that no girl would marry him." One of the titles of the 
Zulu king is “ You who are black.”® Mr. Oalton, in speaking 
to me about the natives of S. Africa, remarked that their ideas of 



“ >Th« Anthropological Roview,’ 
Kovember, 1864, p. 237. For ad- 
ditional roferencea, m« Waili, * In- 
trodnet. to Anthropology,’ Eng. 
traulat. 1863, vol. i. p. 105. 

•1 Mungo Park’a ‘Traroia in 
Africa,’ 4to. 1816, pp. 53, 131. 



Burton’s atatenwnt b quoted by 
SchaaB'hauMn, ‘ Archiv filr Anthro- 
polog.’ 1866, a. 163. On tha Banyai, 
LiTingatone, ‘Travela,’ p. 64. On 
the Safin, the Rev. J. Shroter, 
■The Kafirs of Natal and the Zulu 
Country,’ 1857, p. 1. 
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beanty seem very different from onrs ; for in one tribe two slim, 
slight, and pretty girls were not admired by the natives. 

laming to other quarters of the world ; in Java, a yellow, not 
a white girl, is considored, according to Madame Pfeiffer, a 
beauty. A man of Cochin China “ spoke with contempt of the 
“ wife of the English Ambassador, that she had white teeth like 
“ a dog, and a rosy colour like that of potato-flowers.” We 
have seen that the Chinese dislike our white skin, and that the 
N. Americans admire a tawny hide.” In S. America, the Ynra- 
caras, who inhabit the wooded, damp slopes of the eastern 
Cordillera, are remarkably pole-coloured, as their name in their 
own language expresses ; nevertheless they consider European 
women as very inferior to their own.“ 

In several of the tribes of North America the hair on the head 
grows to a wonderful length ; and Catlin gives a curious proof 
how much this is esteemed, for the chief of the Crows was 
elected to this office from having the longest hair of any man in 
the tribe, namely ten feet and seven inches. The Aymaras and 
Quiohuas of S. America, likewise have very long hair ; and this, 
as Mr. D. Forbes informs me, is so much valued as a beauty, 
that catting it off was the severest punishment which he could 
inflict on them. In both the Northern and Southern halves of 
the continent the natives sometimes increase the apparent length 
of their hair by weaving into it fibrous substances. Although 
the hair on the head is thus cherished, that on the fooe is con- 
sidered by the North American Indians “ as very vulgar,” and 
every hair is carefully eradicated. This practice prevails 
throughout the American continent from Vancouver’s Island in 
the north to Tierra del Fuego in the south. When York 
Minster, a Fu^iian on board the ‘ Beagle,* was taken back to 
his country, the natives told him he ought to pull out the few 
short hairs on his face. They also threatened a young missionary, 
who was left for a time with them, to strip him naked, and 
pluck the hairs from his face and body, yet be was far from being 
a hairy man. This fashion is carried so far that the Indians of 
Paraguay eradicate their eyebrows and eyelashes, saying that 
they do not wish to be like horses.** 



•* For the Jariu ud Cochin- 
ChinoM, see Waita, ‘latndvct. to 
.Anthropology,' Eng. traiaiat. vol. L 
p. 305. On the Tom-cume, A 



*• ‘North Americta Indiuu,’ by 



O. Catlin, 3rd edit. 1842, vol. i. p. 
49 ; toL it p. 227. On the natives 
oi VanconTor*i Island, see Sproot, 
‘ Scenes and Studios of Savage Life,’ 
1868, p. 25. On the Indians of 
Paraguay, Aram, ‘ Voyages,’ tom. U. 
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It is remarkable that throughout the world the races which 
are almost completely destitute of a beard, dislike hairs on the 
face and body, and toko pains to eradicate them. The Kalmucks 
are beardless, and they are well known, like the Americana, to 
pluck out all straggling hairs; and so it is with the Polynesians, 
some of the Malays, and the Siamese. Mr. Veitch states that the 
Japanese ladies " all objected to our whiskers, considering them 
Tery ugly, and told us to out them off, and be like Japanese 
“ men.” The New Zealanders have short, curled beards ; yet 
they formerly plucked out the hairs on the face. They had a 
baying that " there is no woman for a hairy man but it would 
appear that the fashion has changed in New Zealand, perhaps 
owing to the presence of Europeans, and I am assured that 
beards are now admired by the Maories." 

On the other hand, horded races admire and greatly value 
their beards; among the Anglo-Saxons every part of the body 
liad a reoognfted value ; " the loss of the beard being estimated 
at twenty shillings, while the breaking of a thigh was fixed at 
“ only twelve.”" In the East men swear solemnly by their 
iKiarda. We have seen that Chinsurdi, the chief of the Makalolo 
in Africa, thought that beards were a great ornament. In the 
Pacific the Fijian’s beard is " profuse and bushy, and is his 
‘‘ greatest pride ; ” whilst the inhabitants of the adjacent archi- 
j)elagoee of Tonga and Samoa are " beardless, and abhor a rough 
“ chin.” In one island almie of the Ellice group " the men are 
“ heavily bearded, and not a little proud thereot”* 

We thus see how widely the different races of man differ in 
their taste for the beautiful. In every luition sufiSciently ad- 
vanced to have made effigies of their gods or of their deified 
rulers, the sculptors no doubt have endeavoured to express their 
highest ideal of beauty and grandeur." Under this point of view 
it is well to compare in our mind the Jupiter or Apollo of the 
Greeks with the Egyptian or Assyrian statues ; and these with 
the hideous bas-reliefs on the rained buildings of Central 
America. 

I have met with very few statements opposed to this conclusion. 



On th» SiamcM, Prichard, IWd. tioa,’ 1870, p. 321. 

Tol. It. f. 533. Oa the Japanne, “ Dr. Barnard Daria qnotaa Mr. 
Veitch in ‘Gardenera’ Chronicle,’ Prichard and othera for theae facta 
1860, p. not. On the New Zen- In regard to the Polyneaiana, in 
landera. Mantegniaa, ' Viaggi e ‘ Anthropological Review,’ April. 
Stndi,’ 1867, p. 526. For the other 1870, p. 185, 191. 
nationa mentioned, see referencet in •' Ch. Comte haa remarke to thia 
Lawrence, ‘ Lectnrea oa Phyaiology,’ effect in hia ‘ Traitd de Ldgialation,’ 
he. 1822, p. 272. 3rd edit. 1837, p. 138. 

“ Lubbock, ‘Origin of arilian- 
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Mr. Winwood Reade, howoTer, who has had ample oppor- 
tunities for obeerration, not onlj with the negroes of the West 
Coast of Africa, but with those of the interior who hare never 
associated with Enropeans, is convinced that their ideas of 
beauty are on the trhoie the same as ours ; and Dr. BohlCs writes 
to me to the same effect with respect to Bomn and the countries 
inhabited by the Pullo tribes. Mr. Reade found that he agreed 
with the n^roes in their estimation of the beauty of the native 
girls; and tliat their appreciation of the beauty of European 
women corresponded with ours. They admire long hair, and 
use artificial means to make it appear abundant ; they admire 
also a beard, though themselves very scantily provided. Mr. 
Reade feels doubtful what kind of noee is most appreciated : a 
girl has boon heard to say,“ I do not want to marry him, he has 
*' got no noee and this shews that a very flat nose is not admired. 
We should, however, bear in mind that the depressed, broad 
noses and projecting jaws of the negroes of the West Coast aru 
exceptional tyi^ with the inhabitants of Africa. Notwithstand- 
ing the foregoing statements, Mr. Reade admits that negroes 
“ do not like the colour of our sldn ; they look on blue eyes with 
" aversion, and they think our noses too long and our lips too 
“ thin.” He does not think it probable that negroes would ever 
prefer the most bcantifnl European woman, on the mere grounds 
of physical admiration, to a good-looking negress.** 

The general truth of the principle, long ago insisted on by 
Humboldt,** that man admires and often tries to exaggerate 
whatever characters nature may have given him, is shewn in 
many ways. The practice of beardless races extirpating every 
trace of a beard, and often all the hairs on the body, affords one 
illustration. The skull has been greatly modified during ancient 
and modem times by many nations; and there can be little 
doubt that this has been practised, especially in N. and 8. 
America, in order to exaggerate some natural and admired 



•• Th« ‘African Sketch Book,’ 
vol. ii. 1873, pp. 253, 394, 521. 
The KaegUne, aa I hare been in- 
formed by a miiiionnry who long 
resided with them, consider Enro- 
pean women as extremely beautiful; 
but from what we hare seen of the 
judgment of the other aborigines of 
America, I cannot but think that 
this must be a mistake, nnleaa in- 
deed the statement refers to the few 
Fuegians who hare lired for some 
time with Europeans, and who must 



consider ns as superior beings. I 
should add that a most experienced 
obserrer, Capt. Burton, belieres 
that a woman whom we consider 



beantifol is admired throughout the 
world, ‘ Anthropological Review,' 
March, 1864, p. 245. 

** * Persow Karratlre,* Eng. 
translat, rol ir. p. 518, and else- 
whet*. Hanlegaxia, in his ‘ Viuggi 
e Studi,’ 1867, strongly insist* on 
this same principle. 
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peonliarity. Many American Indians are known to admire a head 
80 extremely flattened ns to appear to ns idiotic. The nativee on 
the north-western coast compress the head into a pointed cone ; 
and it is their constant practice to gather the hair into a knot on 
the top of the head, for the sake, as Dr. Wilson remarks, “ of 
" increasing the apparent elevation of the favourite conoid form.” 
The inhabitants of Arakhan " admire a broad, smooth forehead, 
** and in order to prodnce it, they fasten a plate of load on the 
“ heads of the new-bom children.” On the other hand, “ a brood, 
•' well-rounded occiput is considered a great beauty ” by the 
natives of the Fiji islands," 

As with the sMl, so with the nose ; the ancient Huns during 
the age of Attila were accustomed to flatten the noses of their 
infants with bondages, “ for the sake of exaggerating a natural 
" oonfonnation.” With the Tahitians, to be called longttont is 
considered as an insult, and they compress the noses and fore- 
heads of their children for the sake of beauty. The same holds 
with the Malays of Sumatra, the Hottentots, certain Negroes, 
and the natives of Brazil.” The Chinese have by nature nn- 
usnally small feet ; " and it is well known that the women of 
the upper classes distort their feet to make them still smaller. 
Lastly, Humboldt thinks that the American Indians prefer 
colouring their bodies with red paint in order to exaggerate 
their natural tint ; and until recently European women added 
to their naturally bright colours by rouge and white coemetics ; 
but it may bo doubted whether barbarous nations have generally 
liad any such intention in painting themselves. 

In the foshions of our own dress we see exactly the same 
principle and the same desire to carry every point to an extreme ; 
we exhibit, also, the same spirit of emulation. But the fashions 
of savages ore far more permanent than ours ; and whenever 
their bodies are artiflcially modified, this is necessarily the case. 
The Arab women of the Upper Nile occupy about three days in 
dressing their hair; they never imitate o^er tribes," but simply 



'• On thn »kniu of tbo Americnn 
triboi, u« Nott and Gliddon, ‘ Type* 
of Mankind,’ 1854, p. 440 ; Prichard, 
‘Phya. nut. of Mankind,' voi. I, 
3rd adit p. 321 ; on the natiraa of 
Arakhan, ."bid. voi. iv. p. 537. 
WiUon, ‘ Physical Ethnology,* 
Smithwnir.n Institution, 1863, p. 
288; on the Kiiiana, p. 290. Sir 
.1. Lubbock (‘ Prehistoric Times,’ 
2nd edit. 1869, p. 506) givee an 
esc -llent resnmd on this subject. 



” On the Hons, Oodron, ‘De 
I’Espioe,’ tom. ii. 1859, p. 800. 
On the Tahitians, Waits, ‘Anthro- 

K dog.* Eng. transiat. voL L p. 305 
arsden, quoted by Prichard, ‘ Phys. 
Hist, of Mankind,' 3rd edit, voi. v. 
p. 67, Lawrence, ‘ Lectures on 
Physiology,’ p. 337. 

’* This fact was ascertained in 
the ‘ Reiss der Noram ; Antkropoiog. 
Thiei,’ Dr. WeUbach, 1867, s. 365. 
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■' Tie with each other in the superlotiTcnese of their own style.” 
Br. Wilson, in speaking of the compressed sknlls of various 
American races, adds, ” such usages are among the least eradi- 
“ cable, and long eurvive the shook of revolutions that change 
“ dynasties and efface more important national peculiarities.”’’ 
The same principle comes into play in the art of breeding; 
and we can thus understand, as I have elsewhere explained,” 
the wonderful development of the many races of animals and 
plants, which have been kept merely for ornament. Fanciers 
always wish each character to be somewhat increased ; they do 
not admire a medinm standard ; they certainly do not desire 
any groat and abrupt change in the character of their breeds ; 
they admire solely what they are accustomed to, but they 
ardently desire to see each characteristic feature a little more 
developed. 

The senses of man and of the lower animals seem to be so 
constituted that brilliant colours and certain forms, as well as 
harmonious and rhythmical sounds, give pleasure and are called 
beautiful; but why this should be so, we know nut It is 
certainly not true that there is in the mind of man any universal 
standard of beauty with respect to the human body. It is, 
however, possible that certain tastes may in the course of time 
become inherited, though there is no evidence in favour of this 
belief ; and if so, each race wonid possess its own inrurto ideal 
standard of beauty. It has been argued” that ugliness consists 
in an approach to the structure of the lower animals, and no 
doubt this is partly true with the more civilised nations, in 
which intellect is highly appreciated ; but this explanation will 
hardly apply to all forms of ugliness. The men of each race 
prefer what they are accustomed to; they cannot endure any 
groat change; but they like variety, and admire each cha- 
racteristic carried to a moderate extreme.” Men accustomed to 
a nearly oval face, to straight and regular features, and to bright 
colours, admire, as we Europeans know, these points when 
strongly develo]^. On the other hand, men accustomed to 
a broad face, with high cheek-bones, a depressed nose, and a 
black skin, admire these peculiarities when strongly marked. 



'• ‘Smith»ni»nlBrtitutioo,’1883, 
|>. 289. On th« fubions of Arab 
women. Sir S. Baber, ‘The Mile 
TribuUriee,* 1887, p. 121. 

” ‘ The Variation of Animale and 
Plante nnder Domeeticatioii,’ voL i. 
p. 214 j Toi. il. p. 240. 

'* Schaaffbauaen, ‘Arcbir filr 



Antbropologie,’ 1866, a. 164. 

’• Mr. Bain baa collected (‘ Men- 
tal and Moral Science,' 1868, pp. 
S04-S14) about a dozen more w 
lees dilferent tbaorisa of the idea of 
beauty ; but ^none ^ are quite the 
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No doubt charaetors of all kinds may be too much developed 
fur beauty. Hence a perfect beauty, which implies many 
characters modified in a particular manner, will bo in every 
race a pibdigy. As the great anatomist Bichat long ago said, 
if every one were cast in the samo mould, there would be no 
such thing as beauty. If all our women were to become as 
beautiful as the Venus de’ Medici, we should for a time bo 
charmed ; but we should soon wish for variety ; and as soon as 
we had obtained variety, we should wish to see certain cha- 
racters a little exaggerated beyond the then existing common 
standard. 



CHAPTER XX. 

SXCOSDABT SXXUAL CSAKACIEBS OF MAK— Cunttnucd. 

On thn nffncta of th< continued Miection of women nccording to s diffeient 
tUndard of beauty in aaefa race — On tha eanaea which interfere with 
aeiu.ll aelecUon in civilised and aavage nations — Conditions farourable 
to sexual selection daring prioKral times — On the manner of action 
of sexual selection with mankind — On the women in savage tribes having 
some power to choose their husbands — Absenca of hair on the body, and 
development of the beard — Colour of tbs skin — Summary. 

Ws have seen in the last chapter that with all barbarous races 
ornaments, dress, and external appearance are highly valued ; 
and that the men judge of the beauty of their women by widely 
different standards. We must next inquire whether this pre- 
ference and the consequent selection during many generations of 
those women, which appear to the men of each race the most 
attractive, has altered the character cither of the females alone, 
or of both sexes. With mammals the general rule appears 
to be that characters of all kinds are inherited equally by the 
males and females ; we might therefore expect that with man- 
kind any characters gained by the females or by the males 
through sexual selection, would commonly be transferred to the 
offspring of both sexes. If any change has thus been effected, it 
is almost certain that the different races would be differently 
modified, as each has its own standard of beauty. 

With mankind, especially with savages, many causes interfere 
with the action of sexual election as far as the bodily frame is 
concerned. Civilised men are largely attracted by the mental 
charms of women, by their wealth, and especially by their social 
position ; for men rarely marry into a much lower rank. The 
men who succeed in obtaining the more Ixiautilul women, will 
not have a better chance of leaving a long line of descendants 
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than other men with plainer wives, save the few who bequeath 
their fortunes according to primogeniture. With respect to the 
opposite form of selection, namely of the more attractive men by 
the women, although in civilised nations women have free or 
almost fires choice, which is not the case with barbarous races, 
yet their choice is largely influenced by the social position and 
wealth of the men ; and the success of the latter in life depends 
much on their intellectual powers and energy, or on the fruits of 
these same powers in their forefathers. No excuse is needed for 
treating this subject in some detail ; for, as the German philo- 
sopher Schopenhauer remarks, “the final aim of all love 
“ intrigues, be they comic or tragic, is really of more importance 
“ than all other ends in human life. What it all turns upon is 
“ nothing less than the composition of the next generation. . . . 
“ It is not the weal or woe of any one individual, but that of the 
“ human race to come, which is here at stake.”* 

There is, however, reason to believe that in certain civilised 
and semi-civilised nations sexual selection has effected some- 
thing in modifying the bodily frame of some of the members. 
Many persons are convinced, as it appears to me with justice, 
that our aristocracy, including under this term all wealthy 
families in which primogeniture has long prevailed, from having 
chosen during many generations from aU classes the more beau- 
tiful women as their wives, have become handsomer, according 
to the European standard, than the middle classes; yet the 
middle classes are placed under equally favourable conditions of 
life for the perfect development of the body. Cook remarks that 
the superiority in personal appearance " which is observable in 
" the erees or nobles in all the other islands (of the Pacific) is 
•' found in the Sandwich islands ; ” but this may be chiefly due 
to their better food and manner of Ufe. 

The old traveller Chardin, in describing the Persians, says 
their " blood is now highly refined by frequent intermixtures 
*' with the Georgians and Circassians, two nations which surpass 
“ all the world in personal beauty. There is hardly a man of 
“ rank in Persia who is not bom of a Georgian or Circassian 
“ mother.” He adds that they inherit their beauty, " not from 
their ancestors, for without the above mixture, the men of 
rank in Persia, who are descendants of the Tartars, would be 
“ extremely ugly.” • Here is a more curious case ; the priestesses 
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who attended the temple of Venna Erycina at San-Giuliano in 
Sicily, were selected for their beauty out of the whole of Greece; 
they were not vestal virgins, and Qnatrefagcs,* who states the 
foregoing fact, says that the women of Sau-Ginliano are now 
famous as the most beautiful in the island, and are sought by 
artists as models. But it is obvious that the evidence in all the 
above cases is doubtful 

The following case, though relating to savages, is welt worth 
giving from its curiosity. Mr. Winwood Beade informs mo that 
the J0II0&, a tribe of negroes on the west coast of Africa, “ are 
'* remarkable for their uniformly fine appearance.” A friend of 
his asked one of those men, “ How is it that every one whom I 
" meet is so fine-looking, not only your men, but your women ?” 
The Jollof answered, " It is very easily explained : it has always 
“ been our custom to pick out our worse-looking slaves and to 
" sell them." It need hardly be added that with all savages, 
female slaves serve as concubines. That this negro should have 
attributed, whether rightly or wrongly, the fine appearance of 
his tribe to the long-continued elimination of the ugly women is 
not so surprising as it may at first appear ; for I have elsewhere 
shewn * that n^roes folly appreciate the importance of selection 
in the breeding of their domestic animals, and I could give &om 
Mr. Beade additional evidence on this he^. 

The Catutt which prevent or cheek the Action of Sexual Selection 
with Savagee . — The chief causes are, first, so-called communal 
marriages or promiscuous intercourse ; secondly, the consequences 
of female infanticide ; thirdly, early betrothals ; and lastly, the 
low estimation in which women are held, as mere slaves. These 
four points must be considered in some detail 

It is obvious that as long as the pairing of man, or of any 
other animal, is left to mete chance, with no choice exerted by 
either sex, there can be no sexual selection ; and no efiect will be 
produced on the oSspring by certain individuals having had an 
advantage over others in their courtship Now it is asserted 
that there exist at the present day tribes which practise what Sir 
J. Lubbock by courtesy calls communal marriages ; that is, all the 
men and women in the tribe are husbands and wives to one an- 
other. The licentionsnees of many savages is no doubt astonish- 
ing, but it seems to me that more evidence is requisite, before we 
fully admit that their intercourse is in any case promiscuous. 
Nevertheless all those who have most cloeely studied the subject,' 
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and whose judgment if 
that communal marriag 
was the original and u 

eluding therein the intermarriage of brothers ano sisters, xne 
late Sir A. Smith, who had travelled widely in S. Africa, and 
knew much about the habits of savages tlioro and olsewhere, ex- 
pressed to me the strongest opinion that no race exists in which 
woman is considered as the property of the community. I believe 
that his judgment was largely determined by what is implied by 
the term marriage. Throu^out the following discussion I use 
18 when naturalists speak of animals 

chooses a single female, and lives with her either during the 
breeding-season or for the whole year, keeping possession of 
her by the law of might ; or, as when they spe^ of a polygamous 
species, meaning that the male lives with several fomalea This 
kind of marriage is all that concerns us here, as it suffices for 
the work of sexual selection. But I know that some of the 
writers above referred to, 
nised right, protected by tl 
The indirect evidence in lavour oi u 
prevalence of communal marriages is stre 
the terms of relationship which are ( 
members of the same tribe, implying a coi 
and not with either parent But the subject is too large and 
complex for even an abstract to be here given, and I will confine 
myself to a few remarks. It is evident in the case of such 
marriages, or where the marriage tie is very loose, that the 
relationship of the child to its father cannot be known. But it 
seems almost incredible that the relationship of the child to its 
mother should ever be completely ignored, especially as the women 
in most savage tribes nnrse their infants for a long time. 
Accordingly, in many cases the lines of descent are traced 
through the mother alone, to the exclusion of the father. But 
in other cases the terms employed express a connection with the 
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tribe alone, to the exclusion even of the mother. It seems 
possible that the connection between the related members of the 
same barbarous tribe, exposed to all sorts of danger, might be so 
much more important, owing to the need of mutual protection 
and aid, than that between the mother and her child, as to load 
to the solo use of terms expressive of the former relationships ; 
but Mr. Morgan is convinced that this view is by no means 
sufficient 

The terms of relationship used in different parts of the world 
may be divided, according to the author just quoted, into two 
great classes, the classificatory and descriptive, — the latter being 
employed by us. It is the classificatory system which so strongly 
lea^ to the belief, that commnnal and other extremely loose 
forms of marriage were originally universaL But as for as I can 
see, there is no necessity on this ground for believing in abso- 
lutely promiscuous intercourse ; and I am glad to find that this 
is Sir J. Lubbock’s view. Men and women, like many of the 
lower animals, might formerly have entered into strict though 
temporary unions for each birth, and in this case nearly as much 
confhsion would have arisen in the terms of relationship, as in 
the case of promiscuous intercourse. As far as sexual selection 
is concerned, all that is required is that choice should he exerted 
before the parents unite, and it signifies little whether the unions 
last for life or only for a season. 

Besides the evidence derived from the terms of relationship, 
other lines of reasoning indicate the former wide prevalence of 
communal marriage. Sir J. Lubbock accounts* for the strange 
and widely-extended habit of exogamy — that is, the men of one 
tribe taking wives from a distinct tribe, — ^by communism having 
been the original form of intercourse; so that a nwn never 
obtained a wife for himself unless he captured her from a 
neighbouring and hostile tribe, and then she would naturally 
have become his sole and valuable property. Thus the practice 
of capturing wives might have arisen ; and from the honour so 
gained it might ultimately have become the universal habit. 
According to Sir J. Lubbock,' we can also thus understand “ the 
“ necessity of expiation for marriage as an infringement of tribal 
“ rites, since, according to old ideas, a man had no right to 
“ appropriate to himself that which belonged to the whole 
" tribe.” Sir J. Lubbock farther gives a curious body of 
facts shewing that in old times high honour was hestowed on 
women who wore utterly licentious; and this, as he explains, is 

• Address to British AisocUttion dition r.f the Lower Races of Man, • 
On the Social and Religious Con- 1870, p. 20. 



© The Complete Work of Charles Darwin Online 



590 



The Descent of Man. 



Past III. 



,t promiKcaoiis interconrs* 
g revered custom of the tri 
ilopment of the marriagi 
T from the divergent op 
>e authors v 



most closely, namely, Mr. Morgan, Mr.. M'Lemmn, and Sir 
evidence it seems probable* that the habit of marriage, in any 



m gradually d 
1 loose intercot] 
le world. Nov 



, I t 



strength of the feeling of jealousy all \ 
kingdom, as well as from the analogy of the lower 
particularly of those which come nearest to i 
behove that altsolutely promiscuous intercourse prevailed in 
times past, shortly before man attained to his present rank in 
the zoological scale. Man, as I have attempted to shew, is 
certainly descended from some ape-like creatura With the 
existing Quadrumana, as far as their habits are known, the 
males of some species are monogamous, but live during only a 
part of the year with the females ; of this the orang seems to 
afford an instance. Several kinds, for example some of the 
Indian and American monkeys, are strictly monogamous, and 
associate all the year round with their wives. Others are poly- 
gamous, for example the gorilla and several American species, 
and each family lives separate. Even when this occurs, the 
famihes inhabiting the same district are probably S( 
social : the chimpanzee, for instance, is occaa' 
large bonds. Again, other species are polyg 
males, each with his own females, live associate 
several species of baboons.* We may indeed a 
we know of the j^ousy of all male qua^^, !*« ” 
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improbable. The pairing may not last for life, but only for each 
liirth; yet if the males which are the strongest and best able to 
defend or oUierwise assist their females and young, were to 
select the more attractive females, this would suffice for sexual 
selection. 

Therefore, looking fer enough back in the stream of time, and 
judging from the social habits of man as he now exists, the most 
probable view is that he aboriginally lived in small communities, 
each with a single wife, or if powerful with several, whom he 
jealously guard^ against all other men. Or he may not have 
been a social animal, and yet have lived with several wives, like 
the gorilla ; for all the natives " agree that but one adult male 
" is seen in a band ; when the young male grows up, a contest 
*' takes place for mastery, and the strongest, by killing and 
“ driving out the others, establishes himself as the bead of the 

community.”** The younger males, being thus expelled and 
wandering about, would, when at last succeesful in finding a 
partner, prevent too close interbreeding within the limits of the 
same family. 

Although savages are now extremely licentious, and although 
communal marriages may formerly have largely prevailed, yet 
many tribes practise some form of marriage, but of a fiir more lax 
nature than that of civilised nations. Polygamy, as just stated, 
is almost universally followed by the leading men in every tribe. 
Nevertheless there are tribes, standing' almost at the bottom of 
the scale, which are strictly monogamous. This is the case with 
the Veddahs of Ceylon : they have a saying, according to Sir J. 
Lubbock,** “ that death alone can separate husband and wife.” 
An intelligent Kandyan chief, of course a polygan^, “ was 
" perfectly scondalis^ at the utter barbarism of living with 
" only one wife, and never parting until separated by death.” 
It was, he said, " Just tike the Wanderoo monkeys.” Whether 
savages who now enter into some form of marri^e, either poly- 
gamous or monogamous, have retained this habit from primeval 
times, or whether they ^ve returned to some form of marriage, 
after passing throu^ a stage of promiscuous intercourse, I will 
not pretend to copjecture. 

This practice is now very common throughout 
the world, and there is reason to believe that it prevailed much 
more extensively daring former times.** Barbarians find it 

•• Dr. SariM, in ‘ Boiton Jonrnal *• Mr. M'Unnan, ‘Primitire 
of Nnt. TOI. V. 1845-47, p. Marring*,’ 1««S- 
423. exogamy and intanticida, pp. ISOj 

" * Prehistoric Times,’ 1889, p. 138, 185. 



© The Complete Work of Charles Darwin Online 



592 



The Descettt of Man. 



Part 111. 



difficult to support themselTes and their children, and it is a 
simple plan to kill their infants. In South America some tribes, 
according to Azara, formerly destroyed so many infants of both 
sexes, that they were on the point of extinction. In the Poly- 
nesian Islands women have bc^ known to kill from four or five, 
to even ten of their children ; and Ellis could not find a single 
woman who had not killed at least one. In a village on the 
eastern frontier of India Colonel MacCnlloch found not a single 
female child. 'Wherever infanticide” prevails the struggle for 
existence will be in so far less severe and all the members of the 
tribe will have an almost equally good chance of rearing their 
few surviving children. In most cases a larger number of 
female than of male infants are destroyed, for it is obvious that 
the latter are of more value to the tribe, as they will, when 
grown up, aid in defending it, and can support themselves. 
But the trouble experienced by the women in rearing children, 
their consequent loss of beauty, the higher estimation set on 
them when few and their happier fate, are assigned by the 
women themselves, and by various observers, as additional 
motives for infanticide. 

When, owing to female infanticide, the women of a tribe were 
few, the habit of capturing wives from neighbouring tribes would 
naturally arise. Sir J. Lubboek, however, as we have seen, 
attributes the practice in chief part, to the former existence of 
communal marriage, and to the men having consequently 
captured women from other tribes to hold as their sole property. 
Additional causes might be assigned, such as the communities 
being very small, in which case, marriageable women would 
often be deficient That the habit was most extensively practised 
during former times, oven by the ancestors of civilised nations, 
is clearly shewn by the preservation of many curious customs 
and ceremonies, of which Mr. M'Lennan has given an interesting 
account In our own marriages the “ best man ” seems origin- 
ally to have been the chief abettor of the bridegroom in the act 
of capture. Now as long as men habitually procured their wives 
through violence and craft, they would have been glad to seize on 
any woman, and would not have selected the more attractive ones. 
But as soon as the practice of procuring wives from a distinct 
tribe was effected through barter, as now occurs in many places, 

'* Dr. Ocriand (‘ Uetwr das Aos- p. 139) for in ladia. In the 
•terbender Natarrttlker,' 1868) hu farmer reprints of the 2nd edition 
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the more attractive women would generally have been purchased. 
The incessant crossing, however, between tribe and tribe, which 
necessarily follows from any form of this habit, would tend to 
keep all the people inhabiting the same country nearly uniform 
in character ; and this would interfere with the power of sexual 
selection in differentiating the tribes. 

The scarcity of women, consequent on female infanticide, leads, 
also, to another practice, that of polyandry, still common in 
several parts of the world, and which formerly, as Mr. M'Leiman 
bolioves, prevailed almost universally ; but this latter conclusion 
is doubted by Mr. Morgan and Sir J. Lubbock.” Whenever two 
or more men are compelled to marry one woman, it is certain 
that all the women of the tribe will get married, and there will 
be no selection by the men of the more attractive women. But 
imder these circumstances the women no doubt will have tho 
power of choice, and will prefer the more attractive mea Azara, 
for instance, describes how carefully a Guana woman bargains 
for all sorts of privileges, before accepting some one or more 
husbands; and the men in consequence take unusual care of 
their personal appearance. So amongst the Todas of India, who 
practise polyandry the girls can accept or refuse any man.” 
A very ugly man m these cases would perhaps altogether fail 
in getting a wife, or get one later in life ; but the handsomer 
men, although more successful in obtaining wives, would not, as 
far as wo can see, leave more offspring to inherit their beauty 
than the If tfw handsome husbands of the same women. 

Aarltf Betrothals and Slatwy Women, — ^With many sarages 

it is the custom to betroth the females whilst mere infants; and 
this would effectually prevent preference bci^ exerted on either 
side according to personal appearance. But it would not prevent 
the more attractive women &om being afterwards stolen or taken 
by force from their husbands by the more powerful men ; and 
this often happens in Australia, America, and elsewhere. The 
same consequences with reference to sexual selection would to a 
certain extent follow, when women are valued almost solely as 
slaves or beasts of burden, as is tho case with many savages. 
The men, however, at all times would prefer the handsomest 
slaves according to their standard of beauty. 

We thus see that several customs prevail with savages which 
must greatly interfere with, or completely stop, tho action of 
sexual selection. On the other hand, the conditions of life to 
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which saTagea are exposed, and some of their habits, are favou> 
able to natural selection ; and this comes into play at the same 
time with sexual selection. Savages are known to suffer severely 
from recurrent famines; they do not increase their food by 
artificial means ; they rarely refrain from marriage,” and generally 
marry whilst young. Cionseqnently they must be subjected to 
occasional hard struggles for existence, and the favoured indi- 
viduals will alone survive. 

At a very early period, before man attained to his present 
rank in the scale, many of his conditions would be different &om 
what now obtains amongst savages. Judging from the analogy 
of the lower animals he would then either live with a single 
female, or be a polygamist. The most powerful and able males 
would succeed best in obtaining attractive females. They would 
also succeed best in the general struggle for life, and in defend- 
ing their females, as well as their ofi^ring, from enemies of all 
kinds. At this early pmod the ancestors of man would not bo 
sufficiently advanc^ in intellect to look forward to distant 
contingencies ; they would not foresee that the rearing of all 
their children, especially their female children, would make the 
struggle for life severer for the tribe. They would be governed 
more by their instincts and less by their reason, than are savages 
at the present day. They would not at that period have 
partially lost one of the strongest of all instincts, common to all 
the lower animals, namely the love of their young offering ; and 
consequently they would not have practised female infanticide. 
Women would not have been thus rendered scarce, and poly- 
andry would not have been practised ; for hardly any other cause, 
except the scarcity of women seems sufficient to break down the 
natural and widely prevalent feeling of jealousy, and the desire of 
each male to possess a female for hims^ Polyandry would be a 
natural stepping-stone to communal marriages or almost pro- 
miscuous intercourse ; though the best authorities believe that 
this latter habit preened polyandry. During primordial times 
there would be no early betrothals, for this implies foresight Nor 
would women be valued merely as useful slaves or beasts of 
burthen. Both sexes, if the females as well as the moles were per- 
mitted to exert any choice, would choose their partners not for 
mental charms, or property, or social position, but almost solely 
from external appearance. All the adults would marry or pair, 

’* Burch J1 ujt (‘ Travels in S. Asara (‘Voyages dans I’Amdrique 
Africa,’ TOI. ii. 1824, p. 58), that M<&-id.’ tom. ii. 1809, p. 21) makes 
among the wild nations of Southern precisely the same remark in regard 
Africa, neither men nor women ever to the wild Indians of South Arne- 
pass their lives in a state of celibacy, rica. 
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aad all the oflspring, as &r as that was possible, would be reared ; 
so tliat the struggle for cxistonce would be periodically cx- 
cossiTely severe. Thus during these times all the conditions for 
sexual selection would have been more favourable than at a 
later period, when man had advanced in his intellectual powers 
but had retrograded in his instincts. Therefore, whatever 
influence sexual selection may have had in producing the 
difiereoces between the races of man, and between man and 
the higher Quadmmana, this influence would have been more 
powerful at a remote period than at the present day, though 
probably not yet wholly lost 

The Manner of Action <f Sexual Seleetion with Mankind . — With 
p^eval men under the favourable conditions just stated, and 
with those savages who at tho present time enter into any 
marriage tie, sexual selection has probably acted in the following 
manner, subject to greater or less interference from female in- 
fanticide, early betrothals, &c. The strongest and most vigorous 
men, — those who could b^ defend and hunt for their families, 
who were provided with the best weapons and possessed the 
most property, such as a large number of dogs or other 
animals,— woidd succeed in rearing a greater average number of 
offspring than the wcak» and poorer members of tho same 
trib^ There can, also, be no doubt that such men would 
generally be able to select tho more attractive women. At 
present the chiefs of nearly every tribe throughout the world 
succeed in obtaining more than one wife. 1 hear from Mr. 
Mantel], that until recently, almost every girl in New Zealand, 
who was pretty, or promi^ to be pretty, was tapu to some 
chief. With the Kafirs, as Mr. C. Hamilton states,'^ " the 
“ chiefs generally have the pick of the women for many miles 
" round, and are most persevering in establishing or confirming 
" their privilege.” We have seen that each race has its own 
style of beauty, and we know that it is natural to man to admire 
each characteristic point in his domestic animals, dress, orna- 
ments, and personal appearance, when carried a little beyond tho 
average. If then the several foregoing propositions be admitted, 
and I cannot see that they ore doubtful, it would be on inex- 
plicable circumstance, if tho selection of the more attractive women 
by the more powerful men of each tribe, who would rear on an 
average a greater number of children, did not after the lapse 
of many generations somewhat modify the character of the tribe. 

When a foreign breed of our domestic aTu'mala is introduced 
into a new country, or when a native breed is long and carefully 
” ‘ Asthropolojpcal Review,’ Ju. 1870, p. in. 
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attended to, either for use or ornament, it is fonnd after eeToral 
generations to hsTO undergone a greater or lees amount of change, 
wheneTer the means of comparison exist This follows from 
imoonscions selection daring a long series of generations — ^that is, 
the preserration of the most approTod indiridnals — withont any 
wish or expectation of such a result on the port of the breeder. 
So again, if daring many years two carcfnl breeders rear animals 
of the same family, and do not compare them together or with a 
common standard, the animats aro found to hare become, to the 
snrprise of their owners, slightly different." Each breeder has 
impressed, as Von Nathnsins well expresses it, the character of 
his own mind — ^his own taste and judgment^n his animals. 
What reason, then, can be assigned why similar resnlts should 
not follow ftom the long-oontinned selection of the most admired 
women by those men of each tribe, who were able to rear the 
greatest number of children? This would be unconscious 
selection, for an effect would be produced, independently of any 
wish or expectation on the part of the men who preferred certain 
women to others. 

Let us suppose the members of a tribe, practising some form 
of marriage, to spread over an unoccupied continent, they would 
soon split up into distinct hordes, separated fiom each other by 
Tarious barriers, and still more effectually by the incessant wars 
between all barbarous nations. The hordes would thus be 
exposed to sli^tly different conditions and habits of life, and 
would sooner or later come to differ in some small degree. As 
soon as this occurred, each isolated tribe would form for itself a 
slightly different standard of beauty and then unconscious 
selection would come into action through the more powerful 
and leading men preferring certain women to others. Thus 
the differences between the tribes, at first Tery slight, would 
gradually and ineritably be more or lees increased. 

With a nimals in a state of nature, many characters proper to 
the males, such as size, strength, special weapons, courage and 
pugnacity, hare been acquired through the law of battle. Tho 
Bcmi-human progenitors of man, like their allies the Quadrumana, 
will almost certainly hare been thus modified ; and, as sarages 
still fight for the pcesession of their women, a similar process of 

'• ‘Th< Variation of Aninuli and French artUta, that tho idaa of 
Plants under Domestication,* toL it boanty is not absolnteiy tho same 
pp. 210-217. eren throughout Europe: see the 

•• An ingenious writer argues, ‘Liras of &]rdn and Mozart,’ by 
from a comparison of the pictures Bombet (otherwise M. BeyleX 
ef Eaphael, Rubens, and modem English traasiat p. 278. 
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selection has probably gone on in a greater or less degree to the 
present day. Other characters proper to the moles of the lower 
animals, snch as bright colonrs and vorions ornaments, hare been 
acquired by the more attractive males having been preferred by 
the females. There are, however, exceptional cases in which the 
males ore the selecters, instead of having been the selected. Wo 
recognise such cases by the females being more highly orna- 
mented than the males,— their ornamental characters having 
been transmitted exclusively or chiefly to their female offipring. 
One such case has been described in the order to which 
belongs, that of the Bhesns monkey. 

Man is more x>owcrfnl in body and mind than woman, and in 
the savage state he keeps her in a for more abject state of bondage, 
than does the male of any other animal ; therefore it is not sur- 
prising that he should have gained the power of selection. 
Women are everywhere conscious of the value of their own beauty ; 
and when they have the moans, they take more delight in deco- 
lating themselves with all sorts of ornaments than do men. They 
borrow the plumes of male birds, with which nature has decked 
this sex in order to charm the females. As women have long been 
selected for beauty, it is not surprising that some of their succes- 
sive variations should have been transmitted exclusively to the 
some sex; consequently that they should have transmitted 
beauty in a somewhat higher degree to their female than to their 
male ofispring, and thus have become more beautiful, according 
to general opinion, than men. Women however, certainly 
transmit most of their characters, including some beauty, to 
their ofispring of both sexes ; so that the continued preference by 
the men of each race for the more attractive women, according to 
their standard of taste, will have tended to modify in the somo 
manner all the individuals of both sexes belonging to the race. 

With respect to the other form of sexual selection (which with 
the lower animals is much tho more common), namely, when tho 
females are the selecters, and accept only those males which 
excite or charm them most, we have reason to believe that it 
formerly acted on our progenitors. Mon in all probability owes 

his beard, and perhaps somo other characters, to inheritance 
from an ancient progenitor who thus gained his ornaments. • But 
this form of selection may have occasionally acted during later 
times; for in utterly barbarous tribes tho women have more 
]x>wer in choosing, rejecting, and tempting their lovers, or of 
afterwards changing their husbands, than might have been 
expected. As this is a point of somo importance, I will give in 
detail snch evidence as I have been able to collect 

Heome describes how a woman in one of tho tribes of Arctic 
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America repeatedly ran away from her husband and joined her 
lover ; and with the Cborruas of S. America, according to Azara, 
divorce is quite optionaL Amongst the Abipones, a man on 
choosing a wife, bargains with the parente about the price. But 
"it frequently happens that the girl rescinds what has been 
“ agreed upon between the parents and the bridegroom, 
" obstinately rejecting the very mention of nukrriage.” She often 
runs away, hides herself, and thus eludes the Inidegroom. 
Captain Musters who lived with the Patagonians, says that their 
marriages are always settled by inclination; “if the parents 
" make a match contrary to the daughter’s will, she refuses and 
“ is never - compelled to comply.” In Tierra del Fuego a young 
man first obtains tho consent of the parents by doing them some 
service, and then he attempts to carry off tho girl; “ but if she is 
“ unwilling, she hides herself in the woods until her admirer is 
“ heartily tired of looking for her, and gives up the pursuit ; but 
“ this seldom happens.” In the Fiji Islands the man seizes on 
the woman whom he wishes for his wife by actual or pretended 
force ; but “ on reaching the home of her abductor, should she not 
" approve of tho match, she mns to some one who can protect 
" her ; if, however, she is satisfied, the matter is settled forthwith.” 
With the Kalmucks there is a r^nlar race between the bride and 
bridegroom, the former having a lair start ; and Clarke “ was 
" assured that no instance occurs of a girl being caught, unless 
“ she has a partiality to tho pursuer.” Amongst the wild tribes 
of the Malay Archipelago there is also a racing match ; and it 
appears from M. Bourien’s account, as Sir J. Lubbock remarks, 
that “ the race ‘ is not to the swift, nor the battle to tho strong,’ 
"but to the young man who has tho good fortune to ploase 
“ his intended bride.” A similar custom, with tho samo result, 
prevails with the Koraks of North-Eastern Asia. ^ 

Turning to Africa; tho Kafirs buy their wives, and ‘girls are 
severely beaten by their fathers if they will not accept a chosen 
husband ; but it is manifest from many facts given by the Eev. 
Mr. Shooter, that they have considerable power of choice. Thus 
very ugly, though rich men, have been known to fail in getting 
wives. The girls, before consenting to be betrothed, compel the 
men to shew themselves off first in Grant and then behind, and 
“ exhibit their paces.” They have been known to propose to a 
man, and they not rarely run away with a favoured lover. So 
again, Mr. Leslie, who was intimately acquainted with the Kafirs, 
says, “ it is a mistake to imagine that a girl is sold by her father 
" in tho same manner, and with the same authority, with which 
“ ho would dispose of a cow.” Amongst tho degraded Bush- 
men of S. Africa, " when a girl has grown up to womanhood 
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“ \rithottt having been betrothed, which, however, does not often 
“ happen, her lover must gain her approbation, os well as that of 
"the patents.”" Mr, Winwood Beado made inquiries for mo 
with respect to the negroes of Western Africa, and he informs 
me that "the women, at least among the more intelligent Pagan 
“tribes, have no difficulty in getting the husbands whom they 
" may desire, although it is considered unwomanly to ask a 
" man to marry them. They are quite capable of falling in love, 
" and of forming tender, passionate, and faithful attachments." 
Additional cases could be given. 

We thus see that with savages the women are not in quite so 
abject a state in relation to marriage, as has often been supposed. 
They can tempt the men whom they prefer, and can sometimes 
reject those whom they dislike, either before or after marriage. 
Preference on the part of the women, steadily acting in any one 
direction, would ultimately affect the character of the tribe ; for 
the women would generally choose not merely the handsomest 
men, according to their standard of taste, but those who were at 
the same time .best able to defend and support them. Such well- 
endowed pairs would commonly rear a larger number of offipring 
than the less favoured. The same result would obviously follow 
in a still more marked manner, if there was selection on both sides ; 
that is if the more attractive, and at the same time more powerful 
men were to prefer, and were preferred by, the more attractive 
women. And this double form of selection seems actually to 
have occurred, especially during the earlier periods of our long 
history. 

We will now examine a little more closely some of the charac- 
ters which distinguish the several races of man from one another 
and from the lower animals, namely, the greater or less deficiency 
of hair on the body, and the colour of the skin. We need say 
nothing about the great diversity in the shape of the features and 
of the skull between the different races, as we have seen in the 
lost chapter how different is the standard of beauty in these 



" Aiara, ‘ Voyages,’ Itc. tom. ii. 
p. 2S. Dobrizhofier, ‘An Acconnt 
of the Abipones,’ vol. H. 1823, p. 
207. Cept. MuiUrz, in ‘Proc. K. 
Geograph. Soc.,* vol. xv. p. 47. 
VTilliama on the Fiji lalandera, os 
iinoted by Lubbock, ‘Origin of 
CiTiliaaUon,’ 1870, p. 79. On the 
Fuegians, King and FitzRoy, ‘Voy- 
agea of the Adrentnre and Beagle,' 
vol. ii. 1839, p. 182. On the Kal- 
cancka, quoted by M'Lennan, ‘Pri- 



mitive Marriage,* 1865, p. 32. On 
the Malaya, Lubbock, ibid. p. 76. 
The Rev. J. Shooter, ‘ On the Kaiirs 
of h'atal,’ 1857, pp. 52-60. Mr. 0. 
Leslie, ‘l6dir Character and Cnstoma,’ 
1871, p. 4. On the Bnah-men, 
Bnrchell, ‘Travelz in S. Africa,’ 
vol. ii. 1824, p. 59. On the Koraks 
by McKennan, as quoted by Hr. 
Wake, in ‘ Anthropologia,’Oct. 1873, 
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respects. These characters will therefore probably hare been 
acted on throngh sexual selection ; bnt we have no means of 
judging whether they have been acted on chiefly from the male 
or female side. The mnsical facnlties of man have likewise been 
already discussed. 



Aitence of Hair on the Body, and its Deoetopment on the Face 
and Head.—'Ficom the presence of the woolly hair or lanugo on 
the human foetus, and of rudimentary hairs scattered over the 
body during maturity, we may infer that man is descended from 
some animal which was bom hairy and remained so during life. 
The loss of hair is an inconvenience and probably an iiynry to man, 
even in a hot climate, for he is thus exposed to the scorching 
of the sun, and to sudden chills, especially during wet weather. 
As Mr. Wallace remarks, the natives in all countries ate glad to 
protect their naked backs and shoulders with some slight covering. 
No one supposes that the nakedness of the skin is any direct 
advantage to man ; his body therefore cannot have been divested 
of hair throngh natural selection. *• Nor, as shown in a former 
chapter, have we any evidence that this can be due to tho 
direct action of climate, or that it is the result of correlated 



The absence of hair on the body is to a certain extent a 
secondary sexual character ; for in all parts of the world women 
are less hairy than men. Therefore wo may reasonably suspect 
that this character has been gained through sexual selection. 
Wo know that the faces of several species of monkeys, and large 
surfeces at the posterior end of the body of other species, have 
been denuded of hair ; and this we may safely attribute to sexual 
selection, for these surfaces are not only vividly coloured, but some- 
times, as with the male mandrill and female rhesus, much more 
vividly in tho one sex than in the other, especially during tho 
breeding-season. I am informed by Mr. Bartlett that, as these 
animals gradually reach maturity, the naked surfaces grow 
larger compared with the size of their bodies. Tho hair, how- 
ever, appears to have been removed, not for the sake of nudity, 
but that the colour of the skin may be more fully displayed. So 



” ‘Contribntioiu to the Theory 
of Natural Selection,’ 1870, p. 346. 
Mr. Wallace believes (p. 350) “ that 
“ tome inteliigent power hat gnided 
“ or determined the development of 
“ man ; ” and he considers the hair- 
lets condition of the skin as coming 
under this head. Tho Rev. T. R. 
Stebbing, in commenting on this 



view (‘ Transactions of Devonshire 
Assoc, for Science,’ 1870) remarks, 
that had Mr. Wallace “empioyed 
** his usual ingenuity on the ques- 
“tion of man’s hidrlees tkin, be 
« might have seen tho possibUity of 
“ iu selection through its superior 
“ beauty or the health attaching to 
“superior cleanliness.” 
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again with many birds, it appears as if the bead and neck bad 
been divested of feathers throngh sexual selection, to exhibit the 
brightly-coloured skin. 

As the body in woman is less hairy than in man, and as this 
character is common to all races, wo may conclude that it was 
our female semi-human ancestors who were first divested of hair, 
and that this occurred at an extremely remote period before the 
several races had diverged from a common stock. 'Whilst our 
female ancestors were gradually acquiring this new character of 
nudity, they must have transmitted it almost equally to their 
ofiTspring of both sexes whilst young ; so that its transmission, 
as with the ornaments of many mammals and birds, has not been 
limited either by sex or age. There is nothing surprising in a 
})artial loss of hair having been esteemed as an ornament by our 
ape-like progenitors, for we have seen that innumerable strange 
characters have been thus esteemed by animals of all kinds, and 
have consequently been gained through sexual selection. Nor 
is it surprising that a slightly injurious character should have 
been thus acquired ; for we know that this is the case with the 
plumes of certain birds, and with the horns of certain stags. 

The females of some of the anthropoid apes, as stated in a 
former chapter, are somewhat less hairy on the under surface 
than the males ; and here we have what might have afforded a 
commencement for the process of denudation. With respect to 
the completion of the process through sexual selection, it is well 
to bear in mind the Now Zealand proverb, “ There is no woman 
“ for a hairy man.” All who have seen photographs of tbo 
Siamese hairy family will admit how ludicrously hideous is the 
opposite extreme of excessive hairiness. And the king of Siam 
had to bribe a man to marry the first hairy woman in the 
family; and she transmitted this character to her young off- 
spring of both sexes.** 

Some races are much more hairy than others, especially the 
males ; but it must not be assum^ that the more hairy races, 
such as the European, have retained their primordial condition 
more completely than the naked races, such as the Kalmucks 
or Americans. It is more probable that the hairiness of the 
former is duo to partial reversion; for characters which have 
been at some former period long inherited, are always apt to 
return. Wo have seen that idiots are often very hairy, and they 
are apt to revert in other characters to a lower animal type. It 
does not appear that a cold climate has been influential in 
leading to this kind of reversion ; excepting perhaps with the 

*• *Th« ■Vsriation of Animals and Plants under Domestication,* toI. il 
1868, p. 327. 
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negroes, who have been reared daring several generations in 
the United States,” and possibly with the Ainos, who inhabit 
the northern islands of the Japan archipelago. But the laws of 
inheritance are so complex than wo can seldom understand their 
actioa If the greater hairiness of certain races be the result of 
reversion, unchecked by any form of selection, its extreme 
variability, even wi thin the limits of the same race, ceases to bo 
remarkable.” 

With respect to the beard in man, if we turn to our best guide, 
the Qnadrumana, wo find beards equally developed in botli 
sexes of many species, but in some, either confined to the males, 
or more developed in them than in the females. From this fact 
and from the curious arrangement, as well as the bright colours 
of the hair about the heads of many monkeys, it is highly 
probable, as before explained, that the males first acquired their 
beards^ through sexual selection as an ornament, transmitting 
them in most cases, equally or nearly so, to their offspring of 
both sexes. Wo know from Eschricht” that with mankind, the 
female as well as the male foetus is furnished with much hair on 
the fhee, especially round the mouth; ■md this indicates that 
wo are descended from progenitors, of whom both sexes were 
bearded. It appears therefore at first sight probable that man 
has retained his beard from a very early period, whilst woman 
lost her beard at the same time that her body became almost, 
completely divested of hair. Even the colour of our beards seems 
to have been inherited from an ape-like progenitor ; for when 



” ‘ Invntigatioiu Into UiUtarr 
nnd Anthropological Statistics of 
American Soldiers,’ by B. A. Gonid, 
1869; p. 568: — Observations were 
carefully made on the hairiness of 
■2129 black and coloured soldiers, 
whilst they were bathing ; and by 
looking to the published table, “it 
“ is manifest at a glance that there 
“is bnt little, if any, difference be- 
“ tween the white and the black 
“ races in this respect.” It is, how- 
ever, certain that negroes In their na- 
tive and much hotter land of Africa, 
have remarkably smooth bodies. It 
should be particularly observed, 
that both pure blacks and mu- 
lattoes were included in the above 
enumeration; and thisb an nnfor- 
ti^te circumstance, as in accordance 
with a principle, the truth of which 
1 hive elsewhere proved, crosse*! 



races of man would be eminently 
ll^le to revert to the primordial 
hairy character of their early ape- 
like progenitors. 

H^ly any view advanced in 
this work has met with so much 
disfavour (tee for instance, Spengel, 
‘ Die Fortschritte dee Darwinismus,’ 
1874, p. 80) as the above eiplana- 
tion of the loss of hair in mankind 
through seinal selection; but none 
of the opposed argents teem to 
me of muth weight, in comparison 
with the facts shewing that the 
.. nudity of the skin it to a certain 
olwrved, extent a secondary sexual character 
and mUw in man nnd in comn nf fK« Ansasi. 
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there is any difference in tint between the hair of the heed and 
the beard, the latter is lighter coloured in all monke;s and in 
man. In those Qnadrumana in which the male has a larger 
l>eard than that of the female, it is fully developed only at 
maturity, just as with mankind ; and it is possible that only tho 
later sta^ of development have been retained by man. In 
opposition to this view of the retention of the beard from an 
early period, is the fact of its great variability in different races, 
and even within the same race ; for this indicates reversion, — 
long lost characters being very apt to vary on re-appearance. 

Kor must we overlook the part which sexual selection may 
liavo played in later times ; fur we know that with savages, the 
men of the beardless races take infinite pains in eradicating every 
hair from their faces os something odious, whilst the men of 
the bearded races feel tho greatest pride in their beards. The 
women, no doubt, participate in those feelings, and if so sexual 
selection can hardly have failed to have effected something in the 
coarse of later times. It is also possible that the long-continued 
habit of eradicating the hair may have produced an inherited 
effect. Dr. 13rown-S6quard has shewn that if certain animals are 
operated on in a particular manner, their, offspring are affected, 
hhirther evidence could be given of the inheritance of tho effects 
of mutilations; but a fact lately ascertained by Mr. Salvin'" 
has a more direct bearing on the present (inestion; for he has 
shewn that the motmots, which are known habitually to bite off 
the barbs of the two central tail-feathers, liavo tho bubs of these 
feathers naturally somewhat reducod.*’ Nevertheless with man- 
kind, the habit of eradicating the beard and the hairs on tho 
body would probably not have arisen until these had already 
become by some moans reduced. 

It Is difficult to form any judgment os to how the hair on tho 
head became developed to its present great length in many races. 
Dschricht" states that in the human foetus the hair on the face 
during the fifth month is longer than that on the head; and 
this indicates that our semi-human progenitors were not 
furnished with long tresses, which must therefore have been 
a late acquisition. This is likewise indicated by the extra- 
ordinary difference in the length of the hair in the different 
races; in the negro tho hair forms a mere curly mat; with us 



” 'On the U.l-f«sthen ofMomo- 
tnt’ ‘Proc. Zoolog. Soc.,’ 1873, p. 
429. 

'I Mr. SprMt has snggaated 
(■ Scenes and Studies of Savage 
Life,’ 1868, p. 2.5) thU same view. 



Some diitingoiahed ethnologiata, 
amongst others H. Ooeee of Geneva, 
believa that artificial modifieationi 
of the sknll tend to be inherited. 

" ‘ Ueber die Richtung,' ibid. a. 
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it is of great lengUi, and with the American natives it not rarely 
reaches to the grormd. Some species of Semnopithecns have 
their heads covered with moderately long hair, and this probably 
serves as an ornament and was acquired throngh soxnal selection. 
The same view may perhaps be extended to mankind, for we 
know that long tresses are now and were formerly much admired, 
as may be observed in the works of almost every poet ; St. Paul 
says, “ if a woman have long hair, it is a glory to her and wo 
have seen that in North America a chief was elected solely from 
the length of his hair. 

Colour of the Siin.— The best kind of evidence that in man the 
colour of the skin has been modified through sexual selection is 
scanty; for in most races the sexes do not differ in this respect, 
and only slightly, as we have seen, in others. We know, however, 
from the many iacts already given that the colour of the skin is 
regarded by the men of all races as a highly important element 
in their beauty ; so that it is a character which would be likely 
to have been modified through selection, as has occurred in 
innum erable instances with the lower animals. It seems at first 
sight a monstrous supposition that the jet-blackness of the negro 
should have been gained through sexual selection; but this view 
is supported by various analogies, and we know that n^oes 
admire their own colour. With mam m a l s, when the sexes 
differ in colour, the male is often black or much darker than 
the female ; and it depends merely on the form of inheritance 
whether this or any other tint is transmitted to both sexes or to 
one alone. The resemblance to a negro in minature of PUkecut 
tatanat with his jet black skin, white rolling eyeballs, and hair 
X>arted on the top of the head, is ahnost ludicrous. 

The colour of the face differs much more widely in the various 
kinds of monkeys than it does in the races of man ; and we have 
some reason to believe that the red, blue, orange, almost whito 
and black tints of their skin, even when common to both sexes, 
as well as the bright colours of their fur, and the ornamental 
tufts about the head, have all been acquired through sexual 
selection. As the order of development during growth, generally 
indicates the order in which the characters of a spwies have 
been developed and modified during previous generations ; and 
os the newly-bom infants of the various races of man do not 
differ nearly as much in colour as do the adults, although their 
bodies are as completely destitute of hair, we have some slight 
evidence that the tints of the different races were acquired at a 
period subsequent to the removal of the hair, which must have 
occurred at a very early period in the history of man. 
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Summ«i73^j— AVe may conclude that the greater size, strength, 
courage, pugnacity, and energy of man, in comparison with 
woman, were acquired during primeval times, and have subse- 
quently been augmented, chidy through the contests of rival 
males for the possession of the females. The greater intellectual 
vigour and power of invention in man is probably due to 
natural selection, combined with the inherited effects of habit, 
for the most able men will have succeeded best in defending and 
providing for themselvos and for their wives and ofbpring. As 
far as the extreme intricacy of the subject permits ns to judge, 
it appears that our male ape-like progenitors acquired their 
bcai^ as an ornament to clmrm or excite the opposite sex, and 
transmitted them only to their male offspring. The females 
apparently first had their bodies denuded of hair, also as a 
sexual ornament; but they transmitted this character almost 
equally to both sexes. It is not improbable that the females 
were modified in other respects for the same purpose and by the 
same means ; so that women have acquired sweeter voices and 
become more beautiful than men. 

It deserves attention that with mankind the conditions wero 
in many respects much more favourable for sexual selection, 
daring a very early period, when man had only just attained 
to the rank of manho^, than daring later times. For he would 
then, os we may safely conclude, have been guided more by his 
instinctive passions, and less by foresight or reason. Ho would 
have jealously guarded his vrifo or wives. He would not have 
practiwd infanticide; nor valued his wives merely as useful 
slaves ; nor have been betrothed to them daring infancy. Hence 
we may infer that the races of men were differentiated, as far 
as sexual selection is concerned, in chief port at a very remote 
jpoch ; and this conclusion throws light on the remarkable fact 
that at the most ancient period, of which we have as yet any 
record, the races of man had already come to differ nearly or 
quite as much as they do at the pres^ day. 

The views here advanced, on the part which sexual selection 
has played in the history of man, want scientific precision. Ho 
who does not admit this agency in the case of the lower animals, 
will disregard all that I have written in the later chapters 
on man. We cannot positively say that this character, but not 
that, has been thus modified ; it has, however, been shewn that 
the races of man differ from each other and from their nearest 
allies, in certain characters which are of no service to them in 
their daily habits of life, and which it is extremely probable 
would have been modified through sexual selection. We have 
seen that vrith the lowest savages the people of each tribe admiru 
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their own characteristic qualities,— the shape of the head and 
face, the sqnareness of the cheek-bones, the prominence or 
depression of the nose, the colour of the skin, the length of the 
hair on the head, the absence of hair on the face and body, or 
the presence of a great beard, and so forth. Hence these and 
other such points oonid hardly fail to bo slowly and gradually 
czaggemted, from the more powerful and able men in each tribe, 
who would succeed in rearing the largest number of ofEspring, 
having selected during many generations for their wives the 
most strongly characterised and therefore most attractive 
women. For my own part I conclude that of all the causes 
which have led to the differences in external appearance between 
the races of man, and to a certain extent between man and the 
lower animals, sexual selection has been the most efficient. 



CHAPTER XXL 

GmiEnAL SCIOIABT AND CONCLUSION. 

Main conclnsion that man is descandsd from some lower form — Manner of 
development — Genealogy of man — Intellectnal and moral faculties — 
Sexual selection — Conclnding remarks. 

A BBiEF summary will be sufficient to recall to the reader’s mind 
the more saUent points in this work. Many of the views which 
have been advanced are highly speculative, and some no doubt 
will prove erroneous ; but I have in every case given the reasons 
which have led me to one view rather than to another. It 
seemed worth while to try how far the principle of evolution 
would throw light on some of the more complex problems in the 
natural history of man. False facts are highly injurious to the 
progress of science, for they often endure long; but false views, 
if supported by some evidence, do little harm, for every one 
takes a salutary pleasure in proving their falseness ; and when 
this is done, one path toward error is closed and the road to 
truth is often at the same time opened. 

The main conclusion here arrived at, and now hold by many 
naturalists who are well competent to form a sound judgment, 
is that man is descended from some less highly organised form. 
The grounds upon which this conclnsion rests will never bo 
shaken, for the close similarity between man and the lower 
animals in embryonic development, as well as in innumerable 
points of structure and constitution, both of high and of the 
most trifling importance, — the rudiments which he retains, and 
the abnormal reversions to which he is occasionally liable,— 
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oio facts which cannot be dispntod. They have long been 
known, bnt until recently they told us nothing with respect to 
the ori^n of man. Now when viewed by the Ught of our know- 
ledge of the whole organic world, their meaning is unmistakable. 
The great principle of evolution stands up clear and firm, when 
these groups of facts are considered in connection with others, 
such os the mutual affinities of the members of tho same group, 
their gec^raphical distribution in past and present times, and 
their geological succession. It is incredible that all these facts 
should speak fiidsely. He who is not content to look, like a 
savage, at the phenomena of nature as disconnected, cannot any 
longer believe that man is the work of a separate act of creation. 
He will be forced to admit that tho cloee resemblance of the 
embryo of man to that, for instance, of a dog — ^the constmetion 
of his skull, limbs and whole frame on the same plan with that of 
other mammals, independently of the uses to which the parts 
may be put— the occasional re-appearance of various structures, 
for instance of several muscles, which man does not normally 
possess, bnt which are common to the Quadrumana— and a 
crowd of analogons facts— all point in the plainest manner to the 
conclusion that man is the co-descendant with other mammals 
of a common progenitor. 

We have seen that man incessantly presents individual differ- 
ences in all parts of his body and in his mental faculties. These 
differences or variations seem to be induced by the same general 
causes, and to obey the same laws as with the the lower animals. 
In both coses similar laws of inheritance prevail. Man tends to 
increase at a greater rate than his means of subsistence ; con- 
sequently he is occasionally subjected to a severe straggle for 
existence, and natural seleetioo will have effected what^r lies 
within its scope. A succession of strongly-marked variations of 
a similar nature is by no means requisite ; slight fluctuating 
differences in the individual suffice for the work of natural selec- 
tion; not that we have any reason to suppose that in the same 
species, all parts of the organisation tend to vary to tho same 
degree. Wo may feel assc^ that the inherited effects of the 
long-continued use or disuse of parts will have done much in 
the same direction with natural selectioa Modifications formerly 
of importance, though no longer of any special use, are long- 
inherited. When one part is modified, other parts change 
through the principle of correlation, of wUch we ^ve instances 
in many carious cases of correlated monstrosities. Something 
may be attributed to tho direct and definite action of the 
surrounding conditions of life, such as abundant food, heat or 
moisture; and lastly, many characters of alight physiological 
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importonco, some indeed of considcrablo importance, have been 
gained through sexual selection. 

Ko doubt man, as well as every other animal, presents 
structures, which seem to our limited knowledge, not to be now 
of an; serrice to him, nor to have been so formerly, either for the 
gene^ conditions of life, or in the relations of one sex to the 
other. Such structures cannot be accounted for by any form of 
selection, or by the inherited effects of the use and disuse of 
parts. We know, however, that many strange and strongly- 
marked peculiarites of structure occasionally appear in our 
domesticated productions, and if their unknown causes were to 
act more uniformly, they would probably become common to all 
the individuals of tho species. Wo may hope hereafter to 
understand something about the causes of such occasional modi- 
fications, especially through tho study of monstrosities : hence 
the labours of experimentalists, such os those of IL Camille 
Bareste, are full of promise for the futura In general we can 
only say that the cause of each slight variation and of each 
monstr^ty lies much more in the constitution of the organism, 
than in the nature of the surrounding conditions ; though new 
and changed conditions certainly play an impeidant part in 
exciting organic changes of many kinds. 

Through the means just specified, aided perhaps by others 
as yet undiscovered, man has been raised to his present state. 
But since he attained to tho rank of manhood, he has diverged 
into distinct races, or as they may be more fitly called, sub- 
species. Some of these, such as the Negro and European, are 
so distinct that, if specimens had been brought to a naturalist 
without any farther information, they would undoubtedly have 
been considered by him os good and true species. Nevertheless 
all the races agree in so many unimportant details of structure 
and in so many mental peculiarities, that these can be accounted 
for only by inheritance from a common progenitor ; and a pro- 
genitor thus characterised would probably deserve to rank as man. 

It must not be supposed that the divergence of each race from 
the other races, and of all from a common stock, can be traced 
back to any one pair of progenitors. On the contrary, at every 
stage in the process of modification, all tho individuals which 
were in any way better fitted for their conditions of life, though 
in different degrees, would have survived in greater numbers 
than the less well-fitted. The process would have been like that 
followed by man, when he does not intentionally select particular 
individuals, but breeds from all the superior individuals, and 
neglects the inferior. He thus slowly but surely modifies his 
stock, and unconsciously forms a new strain. So with respect 
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to modifications acquired independently of selection, and dno 
to variations arising from the nature of the organism and the 
action of the surrounding conditions, or from changed habits of 
life, no single pair will have been mo^fied mnch more than the 
other pairs inhabiting the same country, for all will have been 
continually blended through free intercrossing. 

By considering the embryological structure of man,— the 
homologies which ho presents with the lower animals,— the 
rudiments which he retains,— and the reversions to which he is 
liable, we can partly recall in imagination the former condition 
of our early progenitors; and can approximately place them in 
their proper place in the zoological series. We thus learn that 
man is descended from a hairy, taQod qnadmped, probably 
arboreal in its habits, and an inhabitant of the Old World. 
This creature, if its whole structure had been examined by a 
naturalist, wonld have been classed amongst the Quadrumana, 
os surelv as the still more ancient pn^nitor of the Old and 
New World monkeys. The Qnadnmana and all the higher 
mammals ore probably derived from an ancient marsupial 
animal, and this through a long line of diversified forms, from 
some amphibian-like creature, and this again from some fish-like 
animal. In the dim obscurity of the past we can see that the 
early im^nitor of all the Vertebrata must have been an aquatic 
animal, provided with branchim, with the two sexes united in 
the same individual, and with the most important organs of the 
body (such as the brain and heart) imperfectly or not at all 
developed This animal seems to have been mom like the larvae 
of the existing marine Ascidians than any other known form. 

The high standard of our intellectual powers and moral dis- 
lioeitiou is the greatest difficulty which presents itself, after wo 
liave been driven to this conclusion on the origin of man. But 
every one who admits the principle of evolution, must see that 
the mental powers of the Idgher animals, which are the same in 
kind with those of man, though so different in degree, are 
capable of advancement. Thus the interval between the mental 
powers of ono of the higher ap^ and of a fish, or between those 
of an ant and scale-insect, is immense ; yet their development 
does not offer any special diflSculty ; for with our domesticated 
animals, the mental faculties are certainly variable, and the 
variations are inherited. No one doubts that they arc of the 
utmost importance to animals in a state of nature. Therefore 
the conditions are favourable for their development through 
natural selection The same conclusion may he extended to man ; 
the intellect must have been all-important to him , even at a very 
2 a 
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remote period, os enabling him to invent and use language, to 
make weapons, tooU, traps, &c., whereby with the aid of his 
social habits, ho long ago became the most dominant of all Uving 
creatures. 

A great stride in the development of the intellect will havo 
followed, as soon as the half-art and half-instinct of language 
came into use ; for the continued use of language will havo 
reacted on the brain and produced an inherited effect; and this 
again will havo reacted on the improvement of language. As Mr. 
Chaunccy Wright' has well remarked, the largeness of the brain 
in man relatively to his body, compared with the lower animals, 
may be attribute in chief part to the early use of some simple 
form of language, — tliat wonderful engine which affixes signs to 
all sorts of objects and qualities, and ezdtes trains of thought 
which would never arise from the mere impression of the 
senses, or if they did arise could not bo followed out The 
higher intellectual jMwers of man, such as those of ratiocinaticK. 
abstracUon, self-consciousness, &c., probably follow from the con- 
tinued improvement and exercise of the other mental faculties. 

The development of the moral qualities is a more interesting 
problem. The foundation lies in the social instincts, including 
under this term the family ties. These instincts are highly 
complex, and in the case of the lower «tiimal« give special 
tendencies towards certain definite actions; but the more im- 
portant elements are love, and the distinct emotion of sympathy. 
A n imals endowed with the social instincts pleasure in one 
another’s company, warn one another of danger, defend and aid 
one another in many ways. These instincts do not extend to all 
the individuals of the species, but only to those of the 
community. As they are highly beneficial to the species, they 
havo in all probability been acquired through natural ml ectinTi, 

A moral being is one who is capable of reflecting on his 
past actions and tneir motives— of approving of some and 
disapproving of others; and the fact that man is the one bning 
who certainly deserves this designation, is the greatest of all 
distinctions between him and the lower animals. But in the 
fourth chapter I have endeavoured to shew that the moral sense 
follows, flrstly, from the enduring and ever-present nature of the 
social instincts; secondly, from man’s appreciation of the appro- 
bation and disapprobation of his fellows; and thirdly, from the 
high activity of his mental faculties, with past impressions ex- 
tremely vivid ; and in these latter respects he differs from the 
lower animals. Owing to this condition of mind, man cannot 
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avoid lookiog both backwards and forwards, and comparing 
past impressions. Hence after some temporary desire or passion 
has mastered his social instincts, he reflects and compares tho 
now weakened impression of such past impulses with the over- 
present social instincts ; and he then feels that sense of dissatis- 
faction which all nnsatisfled instincts leave behind them, he 
therefore resolves to act diflcrently for the futnre, — and this is 
conscience. Any instinct, permanently stronger or more enduring 
than another, gives rise to a fooling which we express by saying 
that it onght to be obeyed. A pointer dog, if able to reflect on 
liis past conduct, would say to himself, I onght (as indeed wo 
say of him) to have pointed at that hare and not have yielded 
to tho passing temptation of bunting it 

Social animals are impelled partly by a wish to aid the members 
of their community in a general manner, but more commonly to 
perform certain definite actions. Man is impelled by tho same 
general wish to aid his fellows ; but has few or no special instincts. 
He differs also from the lower animals in the power of expressing 
his desires by words, which thus become a guide to the aid required 
and bestowed. Tho motive to give aid is likewise much modified in 
man : it no longer consists solely of a blind instinctive impulse, 
but is much i^ucnced by the praiso or blame of his fellows. 
Tho appreciation and the bestowal of praise and blame both 
rest on sympathy ; and this emotion, as we have seen, is one of 
the most important elements of the social instincts. Sympathy, 
though gained as an instinct, is also much strengthened by 
exercise or habit As all men desire their own happiness, 
praise or blame is bestowed on actions and motives, acceding as 
they lead to this end ; and as happiness is an essential part of 
tho general good, the greatest-happiness principle indirectly 
serves as a nearly safe standard of right and wrong. As the 
reasoning powers advance and experience is gained, the remoter 
effects of certain lines of conduct on the character of the indi- 
vidual, and on the general good, are perceived ; and then the self- 
regarding virtues come within the scope of public opinion, and 
receive prai%, and their opposites blame. But with the less 
civilised nations reason often errs, and many bad customs and 
base superstitions come within tho same scope, and are then 
esteemed as high virtues, and their breach as heavy crimes. 

Tho moral faculties are generally and justly esteemed as of 
higher value than tho intellectual powers. But wo should bear 
in mind that the activity of tho mind in vividly recalling past 
impressions is one of the fundamental though secondary bases 
of conscience. This affords the strongest argument for educating 
and stimulating in all possible ways tho intellectual faculties of 
2 B 2 
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OTory human being. ?Co doubt a man with a torpid mind, if his 
social affections and sympathies are well deyeloped, will be led 
to good actions, and may have a &irly sensitive oonscienro. But 
whatever renders the imagination more vivid and strengthens 
the habit of recalling and comparing pa-st impressions, will 
make the conscience more sensitive, and may even somewhat 
compensate for weak social affections and sympathie.s. 

fThe moral nature of man has reached its present standard, 
partly through the advancement of his reasoning powers and 
consequently of a just public opinion, but especially from 
his sympathies having been rendered more tender and widely 
diffu^ through the eficcts of habit, example, instruction, and 
reflection. It is not improbable that after long practice virtnoas 
tendencies may be inherited. With the more civilised races, the 
conviction of the existence of an all-eeeing Deity has had n 
potent influence on the advance of morality. Ultimately man 
does not accept the praise or blame of his fellows as his solo 
guide, though few escape this influence, but his habitual 
convictions, controlled by reason, afford him the safest mlc. 
His conscience then becomes the supremo judge and monitor. 
Nevertheless the first fotmdation or origin of the moral sense 
lies in the social instincts, including sympathy; and these 
instincts no doubt were primarily gained, os in the case of the 
lower animals, through natural selection. 

The belief in God has often boon advanced as not only the 
gitiatest, but the most complete of all the distinctions between 
man and the lower animals. It is however impoesible, as wo 
have seen, to maintain that this belief is innate or instinctive in 
man. On the other hand a belief in all-pervading spiritnal 
agencies seems to be universal ; and apparently follows from a 
considerable advance in man's reason, and flrom a still greater 
advance in his faculties of imagination, cariosity and wonder. I 
am aware that the assumed instinctive belief in God has been 
used by many persons as an argument for His existence. Ihn 
this is a ra^ argument, as we should thus be compelled to 
boUeve in the existence of many cruel and malignant spirits, only 
a little more powerful than man ; for the belief in them is far 
more general than in a beneficent Deity. The idea of a universal 
and beneficent Creator does not seem to arise in the mind of man, 
until he has been elevated by long-continued culture. 

He who believes in the advancement of man from some low 
organised form, will naturally ask how does this licar on the belief 
in the immortality of the soul. The barbarous races of man, as 
Sir J. Lubbock has shewn, possess no clear belief of this kind; 
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bat aigumeiits deiiTed fiom the primeval belieia of savages arc, 
as we have just seen, of little or no avaiL Few persons feol auj’ 
.-uixiety from tbo impossibility of determining at what precise 
period in the development of ^0 individual, from the first traco 
of a minnte germinal vesicle, man becomes an immortal being; 
and there is no greater cause for anxiety because the period 
cannot possibly be determined in the gradually ascending organic 
scale.* 

I am aware that the conclusions arrived at in thia work 
will be denounced by some as highly irreligious; bat he who 
denounces them is bound to shew why it is more irroh'gions to 
explain the origin of man as a distinct species by descent from 
some lower form, through the laws of variation and natural 
selection, than to explain the birth of the individual through 
the laws of ordinary reproduction. Tho birth both of the 
species and of tho individual are equally parts of that grand 
sequence of events, which our minds refuse to accept as the 
result of blind chance. Tho understanding revolts at such a 
conclusion, whether or not we ore able to believe that every slight 
variation of structure, — tho union of each pair in marriage, — 
the dissemination of each seed, — and other such events, have all 
been ordained for some special purpose. 

Sexual selection has been treated at great Isngth in this 
work; for, as I have attempted to shew, it has. played an 
important part in the history of the orgam'c world. I am 
aware that much remains doubtful, but I have endeavoured 
to give a fair view of tho whole case. In tho lower divisions 
of the animal kingdom, sexual selection seems to have done 
nothing; such animals are often affixed for life to the same 
spot, or have the sexes combined in the same individual, or 
what is still more important, their perceptive and intellectual 
faculties are not sufficiently advanced to allow of tho feelings of 
love and jealousy, or of the exertion of choice. When, however, 
wo come to the .\rthropoda and Vertebrata, even to the lowest 
classes in these two great Sub-Kingdoms, sexual selection has 
cfTocted much. 

In tho several great classes of tlio animal kingdom,— in 
mammals, birds, reptiles, fishes, insects, and even crustaceans, 
—the differences between tho sexes follow nearly tho same 
rules. The males are almost always the wooers; and they 
alone are armed with special weapons for fighting with their 
rivals. They are generally stronger and larger than tho females, 

’ Tho Key. J. A. Pictun jriyeo a disetuoion to thU edoct io bU *New 
Theories and the Old Faith, 1870. 
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and are endowed with the requisite qualities of courage end 
pugnacity. They are provided, cither eiclusiTely or in a much 
higher degree than the females, with organs for vocal or instru- 
mental music, and with odoriferous glan^ They are ornamented 
with infinitely diversified appendages, and with the most 
brilliant or conspicuous colours, often arranged in elegant 
patterns, whilst tho females are unadorned. When the sexes 
difler in more imiwrtant structures, it is the male which is 
provided with special sense-organs for discovering the female, 
with locomotive organs for reaching her, and often with 
prehensile organs for holding her. These various structures for 
charming or securing the female are often developed in tho male 
during only part of tho year, namely tho breeding-season. They 
have in many cases been more or less transferred to the females ; 
and in tho latter case they often appear in her as mere rudiments 
They are lost or never gained by the males after emasculation. 
Generally they are not developed in the male during early 
youth, but appear a short time before the ago for reproduction. 
Hence in most cases tho young of both sexes resemble each other ; 
and tho female somewhat resembles her young ofl^pring through- 
out life. In almost every great class a few anomalous cases 
occur, where there has been an almost complete transposition of 
the characters proper to the two sexes; tho females assuming 
characters which properly belong to the males. This surprising 
uniformly in the laws regulating tho differences between tho 
sexes in so many and such widely separated classes, is intelligible 
if wo admit the action of one common cause, namely sexual 
selection. 

Sexual selection depends on tho success of certain individuals 
over others of the same sex, in relation to the propagation of the 
species ; whilst natural selection depends on the success of both 
sexes, at all ages, in relation to the general conditions of life, 
^e sexual struggle is of two kinds ; in the one it is between the 
individuals of the same sex, generally the males, in order to drive 
away or kill their rivals, the females remaining passive ; whilst in 
the other, the struggle is likewise between the individuals of tho 
same sex, in order to excite or clumn those of the opposite 
sex, generally the females, which no longer remain passive, but 
^ect the more agreeable partners. This latter kind of selection 
is closely analogous to that which man unintentionally, yet 
effectually, brings to bear on his domesticated productions, 
when he preserves during a long period the most pleasing or 
useful individuals, without any wish to modify tho breed. 

The laws of inheritance determine whether characters gained 
through sexual selection ly either sex shall bo transmitted to the 
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some sex, or to both ; as well as the age at which they shall ho 
‘levelopei It appears that variatioiis ariaiiig late in life are 
commonly transmitted to one and the same sex. Variability is 
the necessary basis for the action of selection, and is wholly 
independent of it. It follows from this, that yanations of tho 
same general nature have often been token advantage of and 
accumulated through sexual selection in relation to tho propag^ 
tion of the species, as well as through natural selection in 
relation to tho general pnrposcs of life. Hence secondary 
sexual characters, when equally transmitted to both sexes can bo 
distmgniahed from ordinary specific characters only by the li^t 
of analogy. The modifications acquired through sexual selection 
are often so strongly pronounced that tho two sexes have 
frequently been ranked as distinct species, or even as distinct 
genera. Such strongly-marked differences must he in some 
manner highly important ; and we know that they hare l>eon 
acquired in some instances at the cost not only of inconvenience, 
but of exposure to actual danger. 

The belief in the power of sexual selection rests chiefly on 
the following considerations. Certain characters ate confined 
to one sex; and this alone renders it probable that in most 
cases they are connected with tho act of reproduction. In 
innumerable instances these characters are fully developed only 
at maturity, and often during only a part of the year, which 
is always the breeding-season. The males (paanng over a few 
exceptional cases) are the more active in conrtsh^ ; they are the 
better armed, and are rendered the more attractive in various ways. 
It is to be especially observed that the males display their 
attractions with elaborate care in the presence of tho females; 
and that they rarely or never display them excepting during 
the season of love. It is incredible that all this should be 
purposeless. Lastly we have distinct evidence with some quad- 
rupeds and birds, that the individuals of one sex are capable of 
feeling a strong antipathy or preference for certain individuals 
of the other sex. 

Bearing in mind these facts, and the marked results of man’s 
unconscious selection, when applied to domesticated animals and 
cultivated plants, it seems to mo almost certain that if the 
individuals of one sex were during a long series of generations to 
prefer pairing with certain individuals of the other sex, charac- 
terised in some peculiar manner, tho offspring would slowly but 
surely become modified in this same manner. I have not 
attempted to conceal that, excepting when the males are more 
numerous than tho females, or when polygamy prevails, it is 
doubtful how the more attractive males succe^ in leaving a 
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larger nmnbcr of oflfepring to inherit their superiority in orna- 
ments or other charms than the leas attiactiTe males ; bnt 1 
have shewn that this would probably follow from the females, — 
especially the more vigorous ones, which would be the first to 
breed, — preferring not only the more attractive bnt at the same 
time the more vigorous and victorions males. 

Although we have some positive evidence that birds appre- 
ciate bright and beautiful objects, as with the bower-bir^ of 
Australia, and although they certainly appreciate the power of 
song, yet I fully admit that it is astonisWg that the females 
of many birds and some mammals should bo endowed with 
sufficient taste to appreciate ornaments, which we have reason to 
attribute to sexual selection ; and this is even more astonishing 
in the cose of reptiles, fish, and insects. Bnt we really know 
little about the minds of the lower animals. It cannot be 
supposed, for instance, that male birds of paradise or peacocks 
should take such pains in erecting, spreading, and vibrating 
their beautiful plumes before the feinales for no purpose. We 
should remember the fact given on excellent authority in a 
former chapter, that several peahens, when debarred from an 
admired male, remained widows during a whole season rather 
than pair with another bird. 

Nevertheless I know of no fact in natural history more wonder- 
ful than that the female Argus pheasant should appreciate the 
exquisite shading of the ball-and-socket ornaments and the 
elegant patterns on the wing-feathers of tho male. He who 
thinks that the male was created as he now exists must admit 
that the great plumes, which prevent the wings from being used 
for flight, and which are displayed during courtship and at no 
other time in a manner quite peculiar to this one species, were 
given to him as an ornament. If so, ho must likewise admit that 
the female was created and endowed with the capacity of appre- 
ciating such ornaments. I difier only in the conviction that the 
male Argus pheasant acquired his heauty gradually, through the 
preference of the females during many generations for the more 
highly ornamented males ; the aesthetic capacity of the females 
having been advanced through exercise or habit, just as our own 
taste is gradually improved. In tho male through tlie fortunate 
chance of a few feathers being loft unchanged, wo can distinctly 
trace how simple spots with a little fulvous shading on one side 
may have been developed by small steps into tho wonderful 
ball-and-socket ornaments; and it is probable that they were 
actually thus developed. 

Everyone who admits the principle of evolution, and yet 
feels great difficulty in admitting that female mammals, birds, 
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reptiloe, and fish, could have acquired the high taste implied by 
the beauty of the males, and which generally coincides with our 
own standard, should reflect that the ncrve-cells of the brain in 
the highest as well as in the lowest members of the Vertebrate 
lories, are derived from those of the common progenitor of this 
great Kingdom. For wo can thus see how it has come to pass 
that certain mental fimulties, in various and widely distinct 
groups of animals, have becu developed in nearly the same 
manner and to nearly the same defitte. 

The reader who has taken the trouble to go through the 
several chapters devoted to sexual selection, will bo able to 
judge how iar the ccmclusions at which I have arrived are 
supported by sufilcient evidence. If ho accepts these conclusions 
he may, I think, safely extend them to mai^d ; but it would 
bo superfluous here to repeat what I have so lately said on tho 
manner in which sexual selection appi^ntly has acted on man, 
l»th on the male and female aide, causing the two sexes to differ 
in body and mind, and the several races to differ from each 
other in various cWactcrs, as well as from their ancient and 
lowly-organised progenitors. 

He who admits the principle of sexual selection will be loil 
to the remarkable conclusion that the nervous system not only 
regulates most of the existing functions of tho body, but ho.‘< 
indirectly influenced the progt^vo development of various 
liodily structures and of certain mental qualities. Courage, 
pugnacity, perMveranee, strength and size of body, weapons of 
ull kinds, musical organs, both vocal and instrumental, bright 
colours and ornamental appendages, have all been indirectly 
gained by tho one sox or the other, through tho exertion of 
idroioe, tho influence of love and jealousy, and the appreciatiou 
of the beautiful in sound, colour or form ; and tlicso powers ot 
the mind manifestly depend on the development of the brain. 

Man scans with scrupulous care tho character and pedigree 
of his horses, cattle, and dogs before ho matches them ; but 
when ho comes to his own marriage he rarely, or never, takes 
any such care. Ho is impelled by nearly tho same motives as 
tlie lower animals, when they ore left to their own free choice, 
though ho is in so far superior to them tliat he highly values 
mental charms and virtues. On tho other hand ho is strongly 
attracted by mere wealth or rank. Vet ho might by selection do 
something not only for the bodily constitution and frame of his 
oSspring, but for their intellectual and moral qualities. Both 
sexes ought to refrain from marriage if they are in any marked 
degree inferior in body or mind ; but such hopes are Utopian and 



© The Complete Work of Charles Darwin Online 



6i8 



The Descent of Man. 



Part III. 



will never bo even partially realised nntil the laws of inheritanco 
are thoroughly known. Everyone does good service, who aids 
towards this end. When the principles of breeding and in- 
heritance arc better understood, we shall not hear ignorant 
members of our legislature rejecting with scorn a plan for 
ascertaining whether or not consanguineous marriages are 
injurious to man. 

The advancement of the welfare of mankind is a most intricate 
problem : all ought to refrain from marriage who cannot avoid 
abject poverty for their children ; for poverty is not only a great 
evil, but tends to its own increase by leading to recklessness in 
marriage. On the other hand, os Mr. Galton has remarked, if 
the prudent avoid marriage, whilst the reckless marry, the 
inferior members tend to supplant the better memb^ of 
society. Man, like every other animal, has no doubt advanced 
to his present high condition through a struggle for existence 
consequent on his rapid multiplication ; and if he is to advance 
^till higher, it is to be feared that he must remain subject to a 
severe struggle. Otherwise ho would sink into indolence, and 
the more gifted men would not be more successful in the bottle 
of life than the less gifted. Hence our natural rate of increase, 
though leading to many and obvious evils, must not be grratly 
diminished by any means. There should bo open competition 
for all men ; and the most able should not bo prevented by laws 
or customs from succeeding best and rearing the largest number 
of offspring. Important os the struggle for existence has been 
and even still is, yet as far as the highest part of man’s nature 
is concerned there are other agencies more important. For the 
moral qualities are advanced, either directly or indirectly, 
much more through the effects of habit, the reasoning powers, 
instruction, religion, &c., than through natural selection; 
though to this latter agency may be safely attributed the 
social instincts, which afforded the basis for the development of 
the moral sense. 

The main conclusion arrived at in this work, namely that 
man is descended from some lowly organised form, will, I regret 
to think, be highly distasteful to many. But there can hardly 
bo a doubt that we are descended from barbarians. The aston- 
ishment which I felt on first seeing a party of Feugions on a 
wild and broken shore will never be forgotten by me, for the 
refiection at once rushed into my mind— such were our ancestors. 
These men were absolutely naked and bedaubed with paint, 
their long hair was tangled, their mouths frothed with excite- 
ment, and their expression was wild, startled, and distrnstfoL 
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They possessed hardly any arts, and like wild animals lired on 
what they could catch ; they had do government, and were 
merciieaB to every one not of their own small tribe. Hewhohas 
seen a savage in his native land will not feel much shame, if 
forced to acknowlodgo that the Uood of some more bnmblo 
creature flows in bis veins. For my own part 1 would as soon 
be descended from tliat heroic little monkey, who braved his 
dreaded enemy in order to save the life of his keeper, or from 
that old Iwhoon, who descending bom the mountains, carried 
away in triumph his young comrade bom a crowd of a^nishod 
dogs — os bom a savage who delights to torture his enemies, 
offers up bloody sacrifices, practises infanticide srithont remorse, 
treats his wives like slaves, knows no decency, and is haunted 
by the grossest superstitions. 

Mon may be excused for feeling some pride at having risen, 
though not through his owm exertions, to the very summitoftbe 
organic scale ; and the &ct of his having thus risen, instead of 
having been aboriginally placed there, may give him hope for a 
still higher destiny in the distant future. But we are not here 
concerned with hopes or fears, only with the truth as fhr as our 
reason permits ns to disoover it ; and I have given the ovidenco 
to the bestof my ability. Wo must, however, acknowledge, os it 
seems to me, that man with all his noble qualities, with sympathy 
which feels for the most debased, with benevolence which extends 
not only to other men but to the humblest living creature, with 
his god-like intellect wfaioh has penetrated into the movements 
and constitutum of the solar system — with all these exalted 
powers — Man still bears in his bodily frame the indelible stamp 
of his lowly origin. 
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HSXUAIi SKLECTION IN RELATION TO MONKEYS. 
{Reprinted from Natube, November 2, 1876, p. 18.) 



In the discuBsion on Sexual Selection in my ‘ Descent of Man,’ 
no case interested and perplexed mo so much as the brightly- 
coloured hinder ends and adjoining parts of certain monkeys. 
As these parts are more brightly coloured in one sex than the 
other, and as they become more brilliant during the season of 
love, I concluded that the colours had been ^ned as a sexual 
attraction. I was well aware that I thus laid myself open to 
ridicule; though in fact it is not more surprising that a monkey 
should isplay his bright-rod hinder end than that a iieaoook 
should display his magnificent tail I had, however, at tlmt 
time no evidence of monkeys exhibiting this part of their bodies 
during their courtship; and such display in the case of birds 
affords tlie best evidence that the ornaments of the males are of 
service to them by attracting or exciting the females. I have 
lately read an article by Joh. von Fischer, of Gotha, published 
in ‘ Dor Zoologische Garten,’ April 187C, on the expression of 
monkeys imder various emotions, which is well worthy of study 
by any one interested in the subject, and which shows that the 
author is a careful and acute observer. In this article there is 
an account of the behaviour of a young male mandrill when he 
first behold himself in a looking-glass, and it is added, that after 
a time ho turned round and presented his red hinder end to the 
glass. Accordingly I wrote to Herr J. von Fischer to ask what 
he supposed was the meaning of this strange action, and he has 
sent mo two long letters full of new and curious details, which 
will, I hope, be hereafter published. He says that he was him- 
self at first perplexed by the above action, and was thus led 
carefully to observe several individuals of various other species 
of monkeys, which he has long kept in his house. He find.s that 
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not only tho mandrill (CynocephaUa mormon) Imt the drill (f 
loneophceut) and three other kinds of baboons (C. hamadryat, 
ipAtiue, and habouin'), also CynopMeevs niyer, and Maeaeut rke$tu 
and n«me$trinui, tom this port of their bodies, which in all thow 
species is more or less brightly oolonrod, to Um when they are 
ideosed, and to other persons as a sort of greeting. Ho took 
pains to cnio a Macacu$ rAesus, which ho had kept for five years, 
of this indecorous habit, and at last succeeded. These monkeys 
ore particularly apt to act in this manner, grinning at the same 
time, when first introduced to a new monkey, but often also to 
their old monkey Mends; and after this mutual display they 
begin to play together. Tho young mandrill ceased spon- 
taneously after a time to act in this manner towards his master. 
Von Fischer, but continued to do so towards persons who were 
strangers and to new monkeys. A young Cynopithenu niger 
nerer acted, excepting on one occasion, in this way towards his 
master, but frequently towards strangers, and continues to do so 
op to tho present time. From these facts You Fischer concludes 
that the monkeys which behayed in this manner before a look- 
ing-glass (Tiz. the mandrill, drill, Cynopitheeut niger, Macacue 
rhemtt and nemettriniu) acted as if their reflection were a new 
acquaintance. The mandrill and drill, which bare their hinder 
ends especially ornamented, display it even whilst quite young, 
more frequently and more ostentatiously than do the other 
kinds. Next in order comes CynoetpAalus Aomodryos, whilst the 
other species act in this manner seldomer. Tho indiTidnals, 
howeTor, of the same species vary in this respect, and some 
which were very shy never displayed their hinder ends. It 
deserves espedal attention that Von Fischer has never seen any 
species purposely exhibit the hinder part of its body, if not at 
all coloured. This remark applies to many individuals of 
Maoaau cynamdgut and Cercoednu radiatut (which is closely 
allied to U. rAetiu), to three species of Ceroopithcena and several 
American monkeys. The habit of turning ^e hinder ends as a 
greeting to on old friend or new acquaintance, which seems to 
us so odd, is not really more so than tho habits of many 
savages, for instance that of rubbing their bellies with their 
hands, or rubbing noses t<^thor. The habit with the 
mandrill and drill seems to be instinctive or inherited, as it was 
followed by very young animals ; but it is modified or guided, 
like so many other instincts, by observation, for Von Fisrber 
says that they take pains to make their display fully; and if 
made before two observers, they turn to him who seems to pay 
the most attention. 

With respect to tho origin of the habit. Von Fischer remarks 



© The Complete Work of Charles Darwin Online 



622 



The Descent of Man. 



that Ills monkeys like to have their naked hinder ends patted or 
stroked, and that they then gmnt -with pleasure. They often 
also turn this part of their bo^es to other monkeys to have bits 
of dirt picked off, and so no doubt it would bo with respect to 
thorns. But the habit with adult animals is connected to a 
certain extent with sexual feelings, for Von Fischer watched 
through a glass door a female Cynopithecsu niger, and she 
during several days, ‘‘ nmdrehte und dem Mannehcn mit gur- 
gelnden Tonen die stark gerdthete Sitzflache zeigte, was ich 
friiher nio on diesem Xhior bemerkt hatte. Beim AnbUck dieses 
Gegenstandes erregte sich das Mannchen sichtlich, denn es 
polterte heftig an den Staben, ehcnfalls gnigelnde Lante ans- 
stossend.” As all the monkeys which have the hinder parts of 
their bodies more or less brightly coloured live, according to Von 
Fischer, in open rocky places, he thinks that these colours serve 
to render one sex conspicuous at a distance to the other; but, as 
monkeys are such gregarious animals, I should have thought 
that there was no n^ for the sexes to recognise each other at a 
distanca It seems to me more probable that the bright colours, 
whether on the face or hinder end, or, as in the mandrill, on 
both, serve as a sexual ornament and attractioiL Anyhow, as we 
now know that monkeys have the habit of turning &eir hinder 
ends towards other monkeys, it ceases to be at all surprising 
that it should have been this part of their bodies which has 
been more or less decorated. The fact that it is only the 
monkeys thus characterised which, as far as at present known, 
act in this manner as a greeting towards other monkeys renders 
it doubtful whether the habit was first acquired from some 
independent cause, and that afterwards the parts in question 
were coloured as a sexual ornament ; or whether the colouring 
and the habit of turning round were first acquired through 
variation and sexual selection, and that afterwards the habit 
was retained as a sign of pleasure or as a greeting, through the 
principle of inherit^ association. This principle apparently 
comes into play on many occasions: thus it is generally admitted 
that the songs of birds serve mainly as an attraction during the 
season of love, and that the lets, or great congregations of the 
black grouse, are connected with their courtship ; but the habit 
of singing has been retained by some birds when they feel happy, 
for instance by the common robin, and the habit of congregating 
has been retained by the black grouse during other seasons of 
the year. 

I beg leave to refer to one other point in relation to sexual 
selection. It has been objected that this form of selection, as 
far as the ornaments of the males are concerned, implies that all 
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the females within the same district must possess and exercise 
exactly the some taste. It should, however, ho observed, in the 
first place, that although the range of variation of a species may 
be veiy large, it is by no means indefinite. I have elsewhere 
given a good instance of this fact in the pigeon, of which there 
are at least a Irundred varieties differing widely in their colours, 
and at least a score of varieties of the fowl differing in the same 
kind of way ; bnt the range of colour in these two species is 
extremely distinct Therefore the females of natural species 
cannot have an unlimited scope for their taste. In the second 
place, I presume that no supporter of the principle of sexual 
selection believes that the females select particular points of 
beauty in the males ; they are merely excit^ or attracted in a 
greater degree by one male than by another, and this seems often 
to depend, especially with birds, on brillant colouring. Even 
man, excepting perhaps an artist, does not analyse the slight 
<lifferenoos in the features of the woman whom he may admin!, 
on which her beauty deixmds. The male mandrill has not only 
the hinder end of his body, bnt his face gorgeously coloured 
and marked with oblique rid^, a yellow bmrd, and other omar 
ments. We may infer from what we see of the variation of 
animals under domestication, that the above several ornaments 
of the mandrill were gradually acquired by one individual vary- 
ing a little in one way, and another individual in another way. 
The moles which were the handsomest or the most attractive in 
any manner to the females would pair oftenest, and would leave 
rather more ofepring than other males. The offspring of the 
former, although variously intercrossed, would either inherit the 
peculiarities of their fathers or transmit an increased tendency 
to vary in the same manner. Consequently the whole body of 
moles inhabiting the same country would tend from the effects 
of constant intercrossing to become modified almost uniformly, 
but sometimes a little more in one character and sometimes in 
another, though at on extremely slow rate; all ultimately being 
thus rendered more attractive to the females. The process is 
like that which I have called unconscious selection by man, and 
of which I have given several instances. In one country the 
inhabitants value a fleet or light dog or horse, and in anotlier 
country a heavier and more powerful one; in neither country 
is there any selection of individual animals with lighter or 
stronger bodies and iimbs ; nevertheless after a considerable lapse 
of time the individuals are found to have been modified in the 
desired manner almost uniformly, though differently in each 
country. In two absolutely distinct countries inhabited by the 
same species, the individuals of which can never during long 
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ages have intennigrated and intercrossed, and where, moreover, 
the variations will prohably not have been identically the same, 
sexnal selection might cause the males to differ. Nor does the 
belief appear to me altogether fanciful that two sets of females, 
surrounded by a very different environment, would be apt to 
acquire somewhat different tastes with respect to form, sound, 
or colour. However this may be, I have given in my ‘ Deseent 
of Man’ instances of closely-allied birds inhabiting distinct 
countries, of which the young and the females cannot bo distin- 
gnished, whilst the adult males differ considerably, and this 
may be attributed with much probability to the action of sexual 
selection. 
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Abbot, C,, oa the battles of seels. 



Abdoctor of the fifth metatarsal, 
presence ot, in man, 42. 
Alwrcrombie, Dr., on disease of the 



brain afiecting speech, 88. 
Abipones, marriaga cnstoms of the. 



Abou^Simbol, caves of, 168. 

Abortion, preralence of the practice 
of, 46. 



Abstraction, power of, in animals, 83. 

Aoallct, Etridulation of, 306. 

Acmihodactytui capntit, sexnal dif- 
ferences of colonr in, 357. 

AccetUor modWoru, 473. 

Acclimatisation, difierenca of, in dif- 
ferent races of men, 167. 

Achotidie, stridniation of the, 282, 
283,285 ; mdimentarx stridnlating 
organs in female, 288. 

Aciliut nJcattu, eljtra of the female. 



Accmut, derelopment of spnrs in the 

Acridiida stridniation of the, 282, 
286 ; mdimentarir stridolating or- 
gans in female, 288. 

Acromio-basilar mnscle, and quad- 
rupedal gait, 42. 

-Acting, 178. 

Acthua, bright colonta of, 260. 

Adams. Mr., migration of birds, 108 ; 
intelligence of nut-hatch, 418; on 



Admiral bntterfip, 312. 

Adoption of the young of other ani- 
mals by fenutle monkeys, 70. 
Advancement in the organic scale. 
Von Baer’s definition of, 164. 

Aeby, on the diflerence between the 



.Gstbetie facultr, not highly deve- 
loped in savages, 93. 

Aflection, maternal, 70 ; manifestation 
of, by animats, 70; parental and 
fiiial. partly the resnlt of natural 
solection, 105; mutual, of birds, 
410; shewn by birds in confine- 
ment, for certain persons, 411. 

Africa, probabty the birthplace of 
man, 155; Sonth, crossed popula- 
tion of, 174 ; Sonth, retention of 
colour by the Dutch in, 193 ; Sonth, 
proportion of the sexes in the but- 
ternies of, 250 ; tattooing practised 
in, 574; Northern, coidbre of 
natives of, 575. 

Agassix, I-, on conscience in dogs, 
103; on the ooincidenoe of the 
races of man with zoological pro- 
viuoea, 169 ; on the number of 
species of man, 174; on the court- 
ship of the land-tnaiis, 262 ; on the 
brightness of the colours of maie 
fishes during the breeding season, 
340; on the frontal protuberance 
of the malee of Oeopia^ and 
OMa, 340, 345; male fishes 
hatching ova in their mouths, 345 ; 
sexual diSerences in colour of chro- 
mlds, 345; on the slight sexual 
difierencee of the South Americans, 
561 ; on the tattooing of the Ama- 
zonian Indians, 576. 

Age, in relation to the transmission 
of characters in birds, 463; va- 
riation in accordance with, in birds, 
484. 

Apsteus phmktru, 225, 416. 

Agenmia ftnuia, noise prodnced bv, 
307. 

Agrim, dimorphism in, 290. 
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the power of tong by female birds, 
450. 

Barrow, on the widow-bird, 403. 

Bartela, Dr., supernumerary mamma; 
in men, 37. 

Bartlett, A. D., period of hatching of 
birds* eggs, 165 ; on the tragopan, 
•J20; on the derelopment of the 
spurs in CrotaopiUon ouritmL, 236 ; 
on the fighting of the males of 
ftectroptena gamhmtis, 364; on 
the knot, 391 ; on display in male 
birds, 394 ; on the display of plu- 
mage by the male Potyptectrm, 
396 ; on CmtoptiUm auritum and 
Phasiatua Wallichii, 400; on the 
habits of ZophopAorut, 420 ; on the 
colour of the month in Buctroa 
bieomis, 420 ; on the incubation of 
the cassowary, 478; on the Cape 
BuSalo, 508 ; on the use of the 
horns of antelopes, 509; on the 
fighting of maie wart-hogs, 520; 
on Ammotragut tragehphtu, 531 ; 
on the coiours of Certopithacaa 
cephua, 537 ; on the colours of the 
faces of monkeys, 550; on the 
naked surfaces of monkeys, 600. 

Bartram, on the courtship of the 
male alligator, 351. 

Ba.sque language, highly artificial, 01. 

Bate, C. S., on the superior actlTity 
of male crnstacea, 221 ; on the 
proportions of the seres in crabs, 
255; on the chelae of Crustacea, 
266; on the relative size of the 
se.tes in Crustacea, 268; on the 
colours of Crustacea, 270. 

Bateman, Dr., tendency to imitation 
in certain diseased states, 72; on 
Aphasia, 88. 

Bates, H. W., on variation in tho 
form of the head of Amazonian 
Indians, 28; on the proportion of 
the seres among Amazonian but- 
terflies, 250 ; on serual difierences 
in the wings of butterflies, 277 ; 
on the fleid - cricket, 283; on 
Pgndet puJekerrimus, 294 ; on tho 
horns of Lamellicom beetles, 295, 
)lours of Epicali 
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tropical butterflies, 311 ; on the 
variability of PapUia Seaottrit and 
ChUdrena, 320; on male and fe- 
male bntterflies inhabiting difierent 
stations, 321 ; on mimicry, 323 ; 
on the caterpillar of a Sphinx, 325 ; 
on the vocal organs of the um- 
brella-bird, 374; on the toucans, 
492 ; on Brachfonu calmu, 550. 

Batokas, knocking out two upper in- 
cisors, 575. 

Batrachia, 349 ; eagerness of male, 

221 . 

Bats, scenSglands, 529; scrual dif- 
ferences in the colour of, 534 ; fur 
of male fVugivorous, 534. 

Battle, law of, 144; among beetles, 
299; among birds, 360; among 
mammals, 500 et teg., in man. 

Beak, serual difierence in the forms of 
the, 359 ; in the colour of the, 383. 

Beaks, of birds, bright colours of, 491. 

Beard, development of, in man, 557 ; 
analogy of the, in man and the 
quadrumana, 558 ; variation of the 
development of the, in different 
races of men, 559; estimation of, 
among bearded nations, 581 ; pro- 
bable origin of the, 602. 

, in monkeys, 150 ; of mammals, 

531. 

Beautiful, taste for the, in birds, 410 ; 
in tho quadrumana, 540. 

Beauty, sense of, in animals, 92 ; ap- 
preciation of, by birds, 413; in- 
fluenoe of, 573, 576 ; variability of 
the standard of, 596. 

Beavan, Lient., on the development 
of the horns in Cenmt Eldi, 234. 

Beaver, instinct and intelligence of 
the, 67, 68; voice of the, 527; 
castoreum of the, 529. 

Beavers, battles of male, 500. 

Bechstein, on female birds choosing 
the best singers among the males, 
368 ; on rivalry in song-birds, 369 ; 
on the tinging of female birds, 370 ; 
on birds acquiring the songs ot 
other birds, 370; on pairing Ike 
canary and siskin, 415; on a sub- 
variety of the monk pigeon, 427 ; 
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moulting of .<liiM>u,392; on the 
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OaUut tunkiva, 392; on the Indian 
honey-bnzzard, 424 ; on aexnal dif- 
ferencea in the oolonr of the ejrea 
of hombiUa, 425 ; on OriUtu mo- 
ianoofpkaltu, 460; on Palaorna 
jaimuau, 461; on the genna Ar- 
detia, 461 ; on the peregnne falcon, 
461 ; on yonng female birds acqnir- 
ing male characters, 461; on the 
immature plumage of bMs, 465 ; 
on representative species of birds, 
468 ; on the young of TWisir, 476 ; 
on anomalous young of Lanhu 
ru/us and Colymbtu glaciala, 482 ; 
on the seses and yonng of the spar- 
rows, 483 ; on dimor]diism in some 
herons, 484 ; on the ascertainment 
of the sex of nestling bnllfinehes 
by pulling out breast-feathers, 484 ; 
on orioles breeding in immature 
plumage, 484; on the sexes and 
young of Bupkut and AnaitoMtu, 
486 ; on the vonng of the bUck- 
cap and blackbird, 487; on the 
young of the stonechat, 487; on 
the white plumage of .daostomus, 
498 ; on the boms of Borine ani- 
mals, 505 ; on tbo horns of ,dit(iIops 
bezoartica, 507; on the mode of 
fighting of Oris cydoctm, 508; 
on the voice of the Gibbons, 527 ; 
on the crest of the male wild goat, 
531; on the colonra of Poriax 
picta, 585 ; on the colonra of 
lopa bczoartiea, 536 ; on the colonr 
of the Axis deer, 536 ; on sexual 
difference of colour in UgUbata 
koolock, 537 ; on the hog-deer, 546 ; 
on the beard and whiskers in a 
monkey becoming white with age. 

Boar, wild, polygamona in India, 217 ; 
use of the tasks by the, 513 ; fight- 
ing of, 518. 

Boardman, Mr., Albino birds in U. 8., 
419. 

Bcitard and Corbid, MM., on the 
transmission of sexual peculiarities 
iu pigeons, 230 ; on the antipathy 
shewn by some female pigeons to 
certain males, 418. 

Bold, Mr., on the singing of a sterile 
hybrid canary, 369. 



Bombet, on the variability of the 
standard of beauty iu Europe, 596. 

Bomima, difierence of the sexes in, 
292. 

Bombycidae, coloratioii of, 313 ; pair- 
ing of the, 318 ; colours of, 318. 

BombydBa caroldunsia, red append, 
ages of; 461. 

Boathgx cyniUa, 278 ; proportion of 
the sexes in, 250, 253; pairing of, 
318. 

mori, difference of sixa of the 

nule and female cocoons of; 278 ; 
pairing of, 318. 

Bernui, proportion of sexes of, 

253. 

yamamai, 278 ; M. Personnat on, 

251 ; proportion of sexes of, 253. 

Bonaparte, C. U, on the callniotes of 
the wild turkey, 375. 

Bond, F., on the finding of new mates 
by crows, 408. 

Bone, implemenU of; skill displayed 

Boner, C., on the transfer of male 
characters to an old female chamois, 
504; on the habits of stags, 515 ; 
on the pairing of red deer, 522. 

Bones, increase of, in length and 
thickness, when carrying a greater 
weight, 32. 

Bonixzi, I*., difference of colour in 
sexes of idgeons, 230. 

Bonnet monkey, 151. 

Bonwick, J., extinction of Tasma- 
nians, 183, 184. 

Boomerang, 145. 

Bormt kyimalu, scarcity of the male, 

254. 

Bory Sk Vincent, on the number of 
species of man, 174 ; on the colours 
of Labnu pmo, 34SL 

Boa etruacau, 505. 

pourua, horns of; 505. 

imtckatau, 529. 

yw-iot^eiuus, 501. 

toaadaaaa*, horns of, 505 ; colours 

of, 536. 

Botoendoa, 144; mode of life of; 197 ; 
lip of the, 575. 

Boucher de Perthes, J. C. de, on the 
antiquity of man, 2. 

Bourbon, proportion of the sexes in a 
spades of FaoUio from, 250 
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Ci/anatcyon, mznal diacnnoe in 
colonn of, 4S7 ; Immaton pin- 
msgt of, 467. 

Cj/cknu, lOuniU produced by, 304. 

Cucnia maidixt, leinal diSereucc of 
in colour, 316. 

CygMU fertu, trachea of, 374. 

dor, white young of, 482. 

CjjUo Lodtt, insUbility of the ocellated 
ipota of, 428. 

Cynantkuo, variation in the genua, 
423. 

Cynipidac, proportions of the sexes in, 
254. 

Cynocephalvu, difference of the young 
from the adnlt, 8 ; male, recogni- 
tion of women by, 8 ; polygamons 
habits of species of, 217. 

chacma. 70. 

gelada, 81. 

hamadryta, 81, 590 ; sexual dif- 

Uvcop/iui, colours of the sexes 

of, 538. 

mormon, colours of the male. 



Dances of birds, 380. 

Dancing, universality of, 178. 

Daniell, Dr., his experience of resi- 
dence in West Aflrica, 195. 

Darfur, protnberances artifidaliy pro- 
duced by natives of^ 574. 

Darwin, F., on the stridnlation of 

Deuyehira pudi>ttnda, sexnal difference 
of colour in, 316. 

Davis, A. H., on the pugnacity of the 
maie stag-beetle, 300. 

, J. B., on the capacity of the 

sknll in various races of men, 54 , 
on the beards of the Poivnesians. 
560. 

Death-rate higher in towns than in 
mini districts, 139. 

Death-tick, 306. 

De Candolie, Alph., on a case of in- 
herited power of moving the scalp. 

Declensions, origin of, 91. 

Decoration in birds, 381. 

Dccticn*, 285. 



Cypridina, proportions of the se 



n of the se 



255. 



Cyprinidc, proportioi 
the, 249. 

, Indian, 343. 

Cyprinodoatidse, sexnal differences it 
the, 335, 337. 

Cyprintu auratua, 342. 

Cypria, relations of the sexes in, 255. 
t’yriodactyltu rul/idut, 354. 
Cystophora crittata, hood of; 528. 



Daedo, sexual difference of colour in, 
457. 

Gtmdichaudi, young male of, 

467. 

Dal-ripa, a kind of ptarmigan, 248. 
Damalis albifront, peculiar markings 
of, 544. 

pygarga, peculiar markings of. 

Dampness of climate, supposed intin- 

32ri93.”'* 

Danaidai, 308. 



Deer, 233 ; development of the horns 
in, 233 ; spots of young, 464, 546 ; 
horns of, 503, 506 ; use of horns 

of modi&cation, 511; sixe of the 
horns of; 515 ; female, pairing with 
one male, whilst others are fighting 
for her, 522; male, attracted hr 
the voice of the female, 527 ; male, 
odour emitted by, 529. 

, Axis, sexual difi'erence in the 
colour of the, 537. 

, fallow, different coloured herds 

of, 540. 

, Uantchurian, 546. 

, Virginian, 546 ; colour of the, 

not affected by castration, 535; 
colours of, 536. 

Deerhound, Scotch, greater size of the 
male, 237, 516. 

Defensive organs of mammals, 518. 

De Geer, C, on a female spider de- 
stroying a male, 273. 



Dekay, Dr., on the bladder-nose seal, 
528. 

Delorenzi, G., division of malar bone, 



Demerara, yellow fever in, 194. 
Dmdroeygna, 465. 

Dtndropkda froniatia, young ot, 487, 
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goWtn, new mates found br, 

408. 

Ear, motion of tbs, 13; external 
thell of the, nMleu in man, 14 ; 
rudimentary pointofthe, in man, 15. 

Eon, more Torioble in men tlun 
women, 224; piercing and orna- 
mentation of the, 575. 

Earwigs, parental feeling in, 106. 

SaUno, 156. 

£Mm, bright eolonrs of some, 260. 

£chin(dermata, absence of secondary 
seinel characters in, 260. 

£Mt carmata, 353. 

-Ecker, figure of the human embryo, 
10; on the deveiopment of the 
gyri end snld of the brain, 204 ; 
on the sexual differences in the 
peiris in man, 557 ; on the pre- 
sence of a sagittal crest in Anstro- 
lions, 558. 

Edentat^ former wide range of, in 
-kmerica, 169 ; absence of secondary 
sexual characters in, 218. 

Edoliiu, racket-shaped feathers in, 
384. 

Edwards. Mr., on the proportion of 
the sexes in North American species 
oSPapOia, 250. 

Eels, hermaphroditism of, 162. 

Egerton, Sir P., on the use of the 
antlers of deer, 510 ; on the pairing 
of red deer, 522 ; on the bellowing 
of stags, 526. 

Eggs, batched by male fishes, 345. 

Egret, Indian, sexes and young of, 486. 

Egrets, breeding plumage of, 391 ; 
white, 492. 

Ebrenbeig, on the mane of the male 
Hamodryos baboon, 521. 

Ekstrom, M., on Uartlda glaoialii, 
420. 

EtackMa nfocaurta, habits of male. 



Elephant, 156; rate of Increase of 
the, 47 ; nakedness of the, 57 ; In- 
dian, forbearance to his keeper, 
104; polygamous babiU of the, 
218 ; pugnacity of the mole, 501 ; 
tusks of, 502, 503, 507, 515; 
Indian, mods of fighting of the, 
513 ; male, odonr emitM by the, 
529; attacking white or grey 
horses, 540. 

Eleeation of abode, modifying in- 
fluence of, 35. 

Elimination of inferior indiridnals, 
137. 

Elk, 507; winter change of the, 542. 

, Irish, horns of the, 515. 

Ellice Islands, beards of the natires, 
560, 581. 

Elliot, R, on the nnmerical pro- 
portion of the sexes in young rats, 
247 ; on the proportion of the 
sexes in sheep, 246. 

, D. G., on PeUcamu ergtkra- 



EUis, on the prerolence of inionticide 
in Polynesia, 592. 

Elphinstone, Mr., on local difieienrrs 
of statnre among the Hindoos, 31 : 
on the difficulty of distingni^ing 
the natire races of India, 167. 
Elytra, of the females of Dytitcus, 
Aea^ Jlydnponu, 276. 

Emberua, characters of yonng, 464. 

— miliaria, 464. 

- scAnucfus, 412 ; heed-feathers 



Eland, development of the horns of 
the, 234. 

Elands, sexual differences of colonr in 
535 

Etaphomyia, sexual differences in, 280. 
Elapknu utigmonu, stridalation of, 
302. 

Etapi, 35S. 

Elateridse, proportions of the sexes in, 
253. 

Elaters, Inminons, 278. 



sanouons expenenceu uy me tower 
animals in common with man, 69 ; 
manifested by animals, 71. 

Emperor moth, 315. 

Emnlation of singing-birds, 369. 

Emn, sexes and incnbatioo o<^ 478. 

Endurance, estimation of^ 118. 

Energy, a characteristic of men, 56.'>. 

England nniuerical proportion of 
male and female birtb in, 242. 

Engleheart, Mr., on the finding of 
new motes by sUrlings, 408. 
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Kaliir>,la<liitii, tortuna ondergosa by, 
118. 

latiM leucooepiabu, 484. 

ptregrimu, 408, 4(31. 

- — tittnancuhu, 408. 

Falcon, pangrine, naw mate found 
by, 408. 

Faloonar, H., on tba mode of tighting 
of tba Indian alaphant, bid; on 
caninaa in a famala daar, 514 ; on 
Ilj/cmotohui aquatinu, 547. 

FnlbUnd lalanda, hones of, 181. 

Fallo(r.daar, diffeient oolonrad he 
of, 540. 

Famines, fraqnanoy oi^ among saragas, 
48. 

Farr, Dr., on the stmetura of the 
uterus, 38 ; on the effects of pro- 
ffigney, 137 ; on the inllnenca of 
marriage on mortality, 139, 140. 

Farrar, F'. W., on the origin of lan- 
guage, 87 ; on the crossing or blend- 
ing of limguagM, 91 ; on the 
atwnca of tha idea of God in cer- 
tain races of man, 93; on early 
marriages of the poor, 138 ; r- 
middle ages, 141. 

Fashions, long preralence oi^ among 
saragea, 578, 584. 

Faye, Prof, on the numerical propor- 
tion of i^e and female births in 
Norway and Russia, 243; on the 
greater mortality of male children 
at and before birth, 243. 

Feathers, modified, producing sounds 
377 at taq., 450; elongated, ii 
male birds, 383, 403 ; racket- 
shaped, 384; borbleas and with 
filamentous barbs in certain birds, 
385 ; shedding of margins of^ 893. 

Feeding, high, probable influenco of, 
in tba padring of birds of different 
-'w,415. 



throat-ruff of, 5! 



differences in the colouring of, 534. 

Female, bebaTioor of the, during 
courtship, 222. 

birds, differences of, 470. 

Females, presence of rudimentary 
male organs in, 162 ; preference 
of, for certain males, 214 ; pursuit 



of, by males, 221 ; occurrence of 
secondary sexual characters in, 
225 ; development of male charac- 
ters by, 227. 

Females and males, comparative num- 
ber* of, 213, 215; comparative mor- 
tality of, while young, 216, 

Femur and tibia, proportions 0^ in the 
Aymara Indians, 34. 

Fenton, Mr., decrease of Maories, 
184 ; inf^ticida amongst the 
Maories, 256. 



rerguson, Mr., on the ccartship ol 
fowls, 417. 

Fertility lessened under changed com 



Fevers, immunity of Negroes ami 
Mulattoes from, 193. 

Fiber aibetUau, protective colouring 
of it, 542. 

Fick, U., effect of conscription for 
milila^ service, 134. 

Fidelity of savages to one another, 
118 ; importance of, 124. 

Field-slaves, difference of, iVom housc- 
sbtves, 196. 

Fijians, burying their old and sick 
parents olive, 102 ; estimation of 



ration of, for a broad occiput, 
583. 

Fiji Archipelago, population of the, 
173. 

Islands, beards of the native.'., 

560, 581 ; mari iage-custums of the, 
598. 

Filial afiection, partly the result of 
natural selection, 105. 

Filum terminale, 23, 

Finch, racket-shaped feathers in the 
tail of a, 384. 

Finches, spring change of colour in, 
393 ; British, females of the, 460. 

Fingers, )>artially coherent, in species 
of HyUbates, 51. 

Finlayson, on the Cochin Chinese, 



Fire, nse of, 49, 145, 180. 

Fischer, on the pugnacity of the male 
of Lathnu ctphaMaa, 300. 

Fish, eagerness of male, 221 ; propor- 
tion of the sexes in, 249; sounds 
produced by, 347. 
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Frog*, 349; nult, tnnporuy recep- 
tacle* for ora poucaaed bj, 208; 
i-eady to breed before the femalee, 
212 ; &ghUng of; 349 ; rocal organa 
of; 330. 

Frontal bona, peniatence of the antnre 
In, 39. 

Fmita, poiaonona, aroided bj animale, 
66. 

Fnegiani, 133, 143; difference of ata- 
tore among the, 31 ; poarer of eight 
in the, 33 ; akiil of; in atoae-throw- 
ing, 49 ; reaiatance of the, to their 
aerere climate, 63, 162; mental 
capacity of the, 65 ; qnaai-reli^ona 
aentimenU of the, 95 ; reoembluce 
of; in mental charactera, to Enro- 
peana, 178; mod* of Ufa of the, 
197; areraion of, to hair on the 
faoa, 580 ; raid to admire European 
women, 682. 

Kulgorhbe, aongaof the, 281. 

Far, whiteneaa of; in arctic animal*, 
in winter, 229. 

Fur-bearing animala, acquired eaga- 
citjr of, 80. 

G. 

Gallkrt*, aaznal difference in the 
colonr of th* iridaa in, 425. 

— erittattu, pngnadtjr of male, 
360; red caruncle occurring in 
the male during the breedinz- 
aeaaon, 389. 

Gallinac^ frequency of polyganMoa 
haUU and of aaznal diffarenoa* in 
the, 219; lora-geetnrea of; 880; 
Jeoompo*^ feather* in, 385 ; atripea 
of young, 464 ; oomparatire aezual 

470^47?; ^n^o ^*47^** 

Galiinaceou bird*, waapona of th* 
naale, 362 ; rackat-ahapad feather* 
on the head* of; 384. 

Oallmuta cUoropw, pugnacity of the 
male, 360. 

erutata, pugnacity of th* male, 

360. 

QaBoptrdix, apnr* of; 364 ; deralop- 
ment of apnra in th* female, 450. 

Gallophata, young of, 468. 

GaUtu baiMca, 447 ; neck-hackle* of, 
.392. 

StoMbjii, pugnacity of th* male. 



Oalla, 60. 

Oalton, Mr., on hereditary geaiua, 28 . 
gregariouaneai and independence 
in animala, 104; on th* itmggl* 
between th* ao^ and peraonal 
impulaea, 125; on th* rffecta of 
natural aelection on ciriliaad na- 
tion*, 133; on the aterility of aole 
daughtera, 135; on the degree of 
fertility of people of genina, 136 ; 
on th* early marriage* of th* poor, 
138 ; on the ancient Greek*, 140 ; 
on the Middle Age*, 141 ; on the 
progrcaa of the United State*, 142 ; 
on South African notion* of bmntr, 
579. 

Ocpu m a n u, nee of th* chela of, 268. 

aiarmtu, 270. 

Ganneta, white only when matnre, 
492. 

Ganoid fiahea, 159, 165. ‘ 

Gaour, homa of the, 505. 

Gap between man and the ape*, 156. 

Gaper, aezea and young of, 486. 

Gardner, on an ezample of rationality 
in a Gelatknvt, 270. 

OarruUu glandarlut, 407. 

Girtner, on aterility of hybrid plant*, 
172. 

Gaataropoda, 272; pulmoniferons, 
oonrtahip of, 262. 

a<utm$teM$, 220 ; nidiScation of, 
345. 



lehini$, 331, 340, 345. 

' — * -qg. 

-g* of, brightly co- 
ivuicd beneath, 315. 

Gauchoa, want of humanity among 
the, 123. 

Gaudry, M., on a foaail monkey, 154. 

Gatia, eeaaonal change of plumage in, 
493. 

Geeee, clanging noiae made by, 368 
pairing of different apecie* of, 415 ; 
Canada, aelection of mate* by, 416. 

Gegenbanr, C., on th* number of 
digit* in the Ichthyoptarygio, 37 ; 
on th* hermaphroditiam of the 
remote progenitor* of th* rrerte- 
brata, 161 ; two type* of nipple in 

OcUmmut, proportion* of th* aezea 
in a aped** of; 254 ; u* of the 
enlarged cheUe of th* male, 268 ; 
pngnacity of male* of, 269 ; r 
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Hctnsbach, M. von, on moduli mnmma 

Hopbarn, Mr., on the antnmn long of 
the water-onzel, 370. 

Ihpaiui humuli, Mxual difierence of 
colour in the, 316. 

Hcrba, poiwwoua, avoided b]r animaU, 

66 . 

Hermaphroditism of embryos, 161. 

Htrodiat babnicut, vernal moult of, 
393. 

Heron, Sir R., on tho habits of pea- 
fowl, 418, 419, 443. 

- — love-gestures of a, 380 

Herons, decomposed feathers in, 385 ; 
breeding plumage ^of, 391, 392; 

dimorphic, 484 ; continued growth 
of crest and plumes in the males of 
some, 485; change of colour in 

yfesperomys aignalus, 568. 

HeUerina, proportion of the sexes in, 
254; ^fierence in tho sexes of, 
290. 

ffeterocena, stridulation of, 302. 

Hewitt, Mr., on a game-cock killing 
a kite, 363 ; on the recognition of 
dogs and cats by docks, 412 ; on 
the pairing of a wild duck with a 
pintail drake, 415; on the conrt- 
ship of fowls, 417 ; on the conpling 
of pheasants with common hens, 

Hiigendorf, sounds produced by crus- 
taceans, 274. 

Hindoo, his horror of breaking his 
casU, 122, 124. 

Hindoos, local difference of stature 
among, 31 ; difference of, from 
Enropeans, 192; colour of the 
beard in, 558. 

Itipparchia Janira, 319; instability 
of the ocellated spots of, 428. 

Jlippocampus, development of, 163; 
marsupial receptacles of the male, 
346. 

minor, 202. 

Hippopotamus, nakedness of, 56. 

Hips, proportions of, in soldiers and 
sailors, 32. 

Hodgson, S., on the sense of duty, 97. 

Hoffberg, on the horns of the rein- 
deer, 503 ; on sexual preferences 
shown by reindeer, 525. 



Hoffman, Prof., proteetlve colonrs 
281 ; ffghting of frogs, 350. 

Hog-deer, 546 

Hog, wart-, 519; river-, 520. 

Holland, Sir H., on the effects of new 
diseases, 182. 

Homologous structures, correlateil 
variation of, 43. 

Homoptera, 281 ; stridulation of the, 
and Orthoptera, discussed, 288. 

Honduras, Qtii$calus major in, 248. 

Honey-bniiard of India, variation in 
the crest of; 424. 

Honey-suckers, moulting of the, 392 . 
Australian, nidification of, 454. 

Honour, law of, 121. 

Hooker, Dr., forbearance of elephant 
to his keeper, 104 ; on the colour 
of the beard in man, 558. 

Hookham, Mr., on mental concepts in 
animals, 83. 

Hoolock Gibbon, nose of, 150. 

Hoopoe, 371; sounds produced by the 
male, 376. 

Boplofiena amwfus, wing-spnrs of, 
366. 

Hornbill, African, inflation of the 
neck-wattle of the male during 
courtship, 383. 

Hornbills, sexual difference in the 
colour of the eyes in, 425 ; nidifi- 
cation and incubation of, 454. 

Home, C., on the rejection of a 
brightly-coloured locust by lizards 
and birds, 289. 

Horns, sexual differences of, in sheep 
and goats, 230 ; loss of, in female 
merino sheep, 231 ; development 
of, in deer, 233; development of, 
in antelopes, 234; from the head 
and thorax, in male beetles, 297 ; 
of deer, 503, 506, 515 ; and canine 
toeth, inverse development of. 

Horse, fossil, extinction of the, in 
South America, 191; polygamous, 
217; canine teeth of male, 502; 
winter change of colour, 542. 

Horses, rapid increase of, in South 
America, 47 ; diminution of canine 
teeth in, 53; dreaming, 74; of 
the Falkland Islands and Pam- 
pas, 181 ; numerical proportion of 
the sexes in, 215, 216; lighter in 
winter in Siberia, 229 ; seznol 
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InjwcU, nlatiT* lizs of the cenbral 
ganglia in, 54; male, appearance 
of, before the femalea, 212 ; pnrinit 
of female, by the males, 221 ; period 
of derelopment of sexnal characters 
in, 236; secondary seznal cha- 
racters ot, 274; stridnlation, 566. 

Insessores, Tocal organs o^ 370. 

Instep, depth of, in soldiers and 



from carrying weights, 32; on the 
didScnlty of approaching herds of 
wild animals, 100; male Silrer- 
pheasant, rejected when hit plu- 
mage was spoilt, 419. 

Jagoars, black, 539. 

Janton, E. W., on the proportions of 
the sexes in romtcus ut/ibsiu, 253 ; 
on stridnlant beetles, 302. 

Japan, encouragement of licentious- 



instinct and intelligence, 67. 

, migratory, Tanqnishing the 

maternal, 107, 113. 

Instinctire actions, the resnlt of in- 
heritance, 105. 

impnlses, difference of the force 

of, 110, 111 ; and moral Impnlses, 
aUiance of, 110. 

Instincts, 66; complex origin of, 
through natural selection, 67 ; 
possible origin of tome, 67 ; ac- 
quired, of domestic animals, 104 ; 
rariability of the force of, 107 ; 



Jarres, Mr., on infanticide in the 
Sandwich Islands, 257. 

Jarans, relatire height of the sexes 
of, 559 ; notions of female beauty, 



for new purposes, 571. 

Instrumental music of birds, 375, 878. 

intellect, influence o{, in natural 
selection in cirilited society, 186. 

Intellectual faculties, their influence 
on natural selection in man, 127 ; 
probably perfected through natural 
selection, 128. 

Intelligence, Mr. H. Spencer on the 
dawn of, 67. 

Intemperance, no reproach among 
sa rages, 119; its destructireness. 



Intoxication in — 



the, in birds, 883, 425. 

Ischio-pubic muscle, 41. 

ItkaginU crumtus, number of spnrs 
in, 364. 



Aius, tarsal suckers of the males of, 
274. 



Jackals learning from dogs to bark, 
73. 

Jack-snipe, coloration of the, 491 
Jacqninot, on the number of species 
of man, 174. 

Jaeger, C^., length of bones increased 



Jaw, influence of the muscles of the, 
upon the physiognomy of the apes, 
54. 

Jaws, smaller proportiomtely to the 
extremities, 83 ; infloance of food 
upon the sixe of, 33; diminutiun 
of, in man, 53; In man, reduced 
by correlation, 562. 

Jay, young of the, 481; Canada, 
young of the, 481. 

Jays, new mates fonnd by, 407 ; dis- 
tinguishing persons, 412. 

Jeffren, J. Qwyn, on the form of the 
shell in the sexes of the Oastero- 
poda, 262 ; on the influence of light 
upon the colours of shells, 263. 

Jelly-fish, bright colours of some, 
260. 

Jenner, Dr., on the roles of the rook, 
375 ; on the finding of new mates by 
magpies, 407 ; on retardation of the 
generatire functions in birds, 409. 

Jenyns, L., on the desertion of their 
young by swallows, 108 ; on male 
birds singing after the proper 

Jerdon, Dr., on birds dreaming, 74; 
on the pugnacity of the male bnl- 
bnl, 860; on the pugnacity of the 
mala Oriygorms gutvia, 363; on 
the spurs of OaOoperdix, 364 ; on 
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SOI; on tho moulting of tha 
Anntidja, 893 ; on the finding of 
new metea bj mag;dei, 407 ; on 
the pairing of a blackbird and 
thrueb, 414; on pied rarene, 424 
on tbe gnillemota, 424; on th< 
coloura of the tita, 458; on th( 
immature plumage of birde, 46f 

Macketa, eaiee and ^oong of, 485 ; 

pagnax, enpp<^ to be polyga- 

moue, 219 ; numerical proportion 



the male, 360 ; double monlt in, 390. 
Ucintoah, Dr. colours of the Nemer- 
tiau, 265. 

McKennan, marriage cnatoms of 
Koraks, 598. 

Mackintosh, on the moral senae, 97. 



Uaillard, H., on tbe proportion of 
the saxes in a apeciw of i'aptlib 
firom Bonrbon, 250. 

Maine, Sir Uenrj, on the absorption 
one tribe bj another, 128; a 
sire for improrement not genaral. 



; tusks of naiocena 



p»gt,621. 

Makalolo, perforation of the upper 
Up bT the, 576. 

Malar bone, abnormal dirision of^ in 



Malaj, Archipelago, marriage-cus- 
toms of tbe sarages of the, 598. 
Malajs, Uns of separation between 
the Papuans and the, 169 ; general 



on tbe anal appendages of mala 
Insects, 275 ; on tha pairing of 
dragon-files, 279 ; on dragon-files, 
290, 291; on dimorphism in 
Agriou, 291 ; on the want of png- 
nacitj in male dragon-fiies, 291 ; 
colour of ghoet-moth in the Shet- 
land Island 316. 

McLennan, Hr., on infknticide, 46, 
591 ; on tha origin of the belief in 
spiritual agencies, 94 ; on the pre- 
ralence of Uoentionsnese among 
sarages, 119, 588; on the primi- 
tira barbarism of cirUised nations, 
143; on traces of the custom of 
the forcible capture of wiToe, 144, 
592 ; on poljandi 7 , 593. 

Macnamara, Mr., suseeptibilitx of 
Andaman islanders a^ KepAlese 
to change, 188. 

MeNeUi, Nr., on the use of the ant- 
lers of deer, 510; on tbe Scotch 
deerhound, 516; on the long hairs 
on the throat of the stag, 522; on 
the bellowing of stags, 526. 

Macropns, conxtship of, Ml. 

ifncrordniiu pniMcUnu, structure 



and Papuans, contrasted cha- 

Male animals, etrnnlea of; for the 
poeaession of the females, 212, 213 ; 
eagerness of; in courtship, 221, 
222; generaUj more modified than 
female, 221, 223 ; dlfier in tbe, tame 
waj from females and young, 232. 

characters, derelop^ in females, 

227 ; transfer of; to female birds, 
471. 

, eedentarj, of a bymenopterous 

pa^ta,221. 

Malefactors, 137. 

Males, pceeence of rudimentary female 
organs in, 162. 

and females, comparatire num- 
bers of; 213, 215; comparatire 
mortality of; whUe young, 216. 

Malherbe, on the woodpeckers, 458. 

MaUotua penmii, 331. 



Malthns, T., on tbe rate of increase 
of popnlaUon, 44, 45. 46. 
Malnrid^ nidification of the, 454. 



of the nose of; 528. 

Magpie, power of speech of, 90; 
nuptial astembUae of; 406 ; new 
mates found by, 407; steaUng 
bright objects, 413 ; young of the, 
481 ; coloration of the, 493. 

Magpies, Tocal organs of the, 370 



Malanu, young of, 485. 

Mamma, 208; rudimentary. In male 
mammals, 11, 23, 161, 162, 163; 
supernumerary, in women, 36 ; of 
male human subject, 37. 

Ma mm a li a, Prof. Owen’s classification 
of, 148 ; genealogy of the, 158. 
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Uotbi, 813; abMiic* of mouth is 
•omt moleo, 208 ; apUron* fomalo, 
208; mala, pnhanaila naa of the 
taiai bj, 209; male, attracted bj 
females, 252; ooloration of, 315; 
seinal differences of oolonr in, 816. 

Untmot, inberitanoe of mutilation of 
tail feathers, 60, 60S; racket- 
shaped feathers in the tail of a, 
384. 

Uonlt, double, 463; donble annual, 
in birds, 890. 

Moulting of birds, 484. 

Moults, partial, 392, 

Mouse, song of, 568. 

Monstaohe-mo^eT, colours of the, 
537, 552. 

Moustaches, in monhejs, 150. 

Mud-turtle, long claws of the male, 
350. 

Mulattoes, persistent fertility of; 
171; immunitj of, from rellow 
ferer, 193. 

Mule, sUrilitf and strong ritalitjr of 

Mules, rational, 78. 

Muller, Ferd., on the Mexicans and 
Peruriana, 145. 

, Frits, on astomatona males of 

Tcmait, 208 ; on the disappearance 
of spots and stripes in adut mam- 
mals, 547 ; on the proportions of 
the sexes in some Crustacea, 255 ; 
on secondarj sexual characters in 
Tarioua Crustaceans, 265 tt esc.; 
musical contest between male Ci- 
cada, 282 ; mode of holding wings 
inCastnia, 315 ; on birds shewing a 
preference for certain colours, 317; 
on the sexual maturitjr of jroung 
amphipod Crustacea, 485. 

, Hermann, emergence of bees 

from pops, 214; pollen-gathering 
of bees, 228 ; proportion of sexes 
in bees, 254 ; courting of Erittalia, 
280; colour and sexual selection 
with bees, 292. 

J., on the nictitating membrane 
and semilunar fold, 17. 

, Max, on the origin of language, 

87 ; language implies power of 
general conception, 88; struggle 
for life among the wor^ die., of 
languages, 91. 

, s., on the banteng, 536; on 



the colonra of SamapMeau ehry- 
tomalas, 537. 

Mnntjao-deer, weapons of the, 514. 
Murie, J., on the reduction of organs, 
12 ; on the ears of tha Lemuroidni, 
15 ; on nriabllitjr of the muscles 
in the Lemuroidea, 41, 48 ; basal 
caudal rertebrw of Macaau 6nm- 
neus imbedded in the body, 59; 
on the manner of sitting in short- 
tailed apes, 59; on differenoss in 
the Lemuroidea, 155; on the 
throat-pouch of tha male bustard, 
373; on the mane of Otaria jaiata, 
521; on the sub-orbital rita oi 
Kuminants, 529 ; on the coloun oi 
tha sexee in Otaria aigmena, 535. 
Murray, A., on the Pedieuli of dif- 
ferent races of men, 169. 

T. A., on the fertility of,Austra- 

lian woman with whiU men, 170. 
ilut eonmga, 80. 

minuiut, sexual difference in the 

colour of; 534. 
ifusca tcadtoria, 54. 

Mtudeapa gritola, 455. 

luctuota, 455. 

nUicilia, breeding in immature 

plumage, 484. 

Muscle, iachio-pnbie, 41. 

Muscles, rudimentaiy, occurrence of; 
in man, 12 ; nriability of the, 26 ; 
effects of use and disuse upon, 32 ; 
animal-like abnormalities of, in 



in the arm and leg, 44 ; rariability 
of, in tha hands and feet, 48 ; o'f 
tha jaws, inffuence o^ on the phy- 
siognomy of tha Apes, 54 ; habitual 
spasma of, causing modifications of 
the fiicial bones, 55 ; of the early 
progenitors of man, 160; greater 
rariability of the, in men than in 
women, 223. 

Musculus stemalis. Prof. Turner on 



Music, 178 ; of birds, 368; discord- 
ant, lore of saragea for, 380 ; rea- 
son of power of perception of notes 
u animals, 568 ; power of distin- 
guishing notes, 569; iU connection 
with primeral spee^ 570 ; differ- 
ent appreciation of, by different 
peoplaa, 570; origin of, 569, 573 
cffscU of, 571. 
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Mosicti esdenccs, perception of, bj 
uimtli, 569 ; powers of man, 566 

Musk-deer, canine teeth of male, 503, 
513, 514; male, odiferons organs 
of the, 529 ; winter change of the, 
542. 

Husk-dnek, Anstralisn, 359; Urge 
sise of male, 362 ; of Goiana, png- 
nacitr of the male, 362, 

Mosk-ox, horns of; 505. 

Mnsk-rat, protectlTe resemblance of 
the, to a clod of earth, 542. 

MuKpAaget, colours and nidlficatlon 
of the, 455; both sexes of, eqnallr 
brilliant, 460. 

Mussels opened by monkeys, 50. 

ifiuMo, winter change of two species 
of, 542. 

Musters, Capt., on Shta Duncmil, 
4t7Q ; marriages amongst Patago- 
nians, 598. 

MntiUtions, healing of, 8; inheri- 
tance of, 60. 

MatUla eunpaa, striduUtion of; 292. 

Mntillidie, absence of ocelli in female, 
275. 

UyeeUt caraya, polygamous, 217 ; 
Tocal organs of, 527 ; beard of; 531 ; 
sexual differences of colour in, 

smsm/iis, sexual differences of 

colour in, 537. 

Myriapods, 274. 



K. 

Nhgeli, on the influence of natural 
selection on plants, 61; on the 
gradation of species of plants, 175. 

Krils, colonred yellow or purple in 
pert of Africa, 574. 

Narwhal, tusks of the, 503, 507. 

Nasal carities, large site o^ in Ame- 
rican abori^nes, 34. 

Nascent organs, 12. 

Nathusins, H. ron, on the immved 
breeds of pigs, 177 ; male domes- 
ticated animi^ more rariable than 
females, 223; horns of castrated 
sheep, 506; on the breeding of 



tion of the principle, 61 ; influenoa 
of, on eodsl animals, 62 ; Mr. Wal- 
lace on the limitaUon of, by the 
influence of the mental faculties in 
man, 127 ; influence o^ in the pro- 
greee of the United Sutes, 143 ; in 
relation to sax, 259. 

trasted, 226. 

Nanlette, jaw from. Urge site of the 
canUee in, 40. 

Neanderthal skull, capacity of the, 
55. 

Neck, proportion of; in soldiers and 

NscropAorw, striduUtion of, 802, 
304. 

Xactarmia, young of; 468. 

A^ictarmia, monlting of the, 392; 
nidification of; 454. 

Negro, resemblance of a, to Europeans, 
in mental characters, 178. 

Negro-women, their kindness to Mungo 
Park, 118. 

Negroes, Caucasian features in, 167 ; 
character o^ 168 ; lice of, 170 ; fer- 
tility of, when crossed with other 
races, 171; blackness of; 170, 173; 
nrUbilityof, 174,175; immunity 
of, from yellow fercr,193; difference 
of; from Americans, 197 ; disfigure- 
ments of the, 541 ; colour of new- 
born children of, 557 ; comparatire 
beardleeeness of, 560; readily be- 
ef beauty of their women by, 577, 
579; idea of beauty among, 582; 
compression of the nose by some, 

Nemertians, colours of, 264. 

Neolithic period, 145. 

NtonurpAa, sexual difference of the 
heak in, 859. 

N«pAsU,sixeofmale,373. 

Nests, mads by fishes, 345; decora- 
tion of, by Humming-birds, 413. 

Neumeister, on a change of colour in 
pigeons after aereral moultings, 

Nenration, difference of. in the two 
sexes of soma buturflies and hy- 



Natursl selection, its effecU on 
early progenitors of man, 47 , _ 
fluence of; on man, 60, 62; limita- 



Nenroptera, 254, 290. 

-VeuroUemit, dimorphism in, 291. 
New Zealand, expectation by the 
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nitiTw of, of their exUnetion, 191; 
practice of tattooing in, 576 ; arer- 
sion of natires of^ to haire on the 
face, 581 ; prettjr girls engrossed 
by the chieia in, 595. 

Nevtnn, A., on the throat>ponch of 
the male bustard, 373 ; on the dif- 
ference between the females of two 
species of Ctrynolna, 470; on the 
habits of the Phalaropt, dotterel, 

^ and godwit, 477. 

Nicholson, Dr., on the non-immunity 
of dark Europeans from yellow 

Nictitating membrane, 17, 161. 

Nidification, of 6shss, 344; relation 
of, to colour, 453, 456 ; of British 
birds, 454. 

Night-heron, cries of the, 368. 

Nightingale, arriral of the male 
before the female, 212; object of 
the song of the, 368. 

Nightingales, new mates found by 



‘Wi 

Nightiir^ 
with tl 



r, selection of a mate by the 
>, 416; Australian, sexes of 
coloration of the, 491. 



their wings, 876; slongated 
feathers in, 384, 403. 

Nilghan, sexual differences of colour 
In the, 535. 

Nilsson, Prof., on the resemblance of 



places, 179; on the derelopment of 
the boms in the reindeer, 2J4. 
Nipples, absence o( in Monotremata, 



Niticbe, Dr., ear of festal orang, 17. 
Nitxsch, C L., on the down of birds. 



Noetusi, brightly-coloured I 



admired in negroes, 582; Battening 
of the, 583. 

Nott and Gliddon, on the features of 
Rameses 11., 168; on the features 
of Amunoph 111., 168; on skulls 
from Brazilian cares, 168 ; on the 
immunity of negroes and mulattoes 
from yellow ferer, 193 ; on the de- 
formation of the skull among Ame- 
rican tribes, 583. 

Norara, royage of the, suicide in New 
Zealand, 117. 

Nndibrandi UoUnsca, bright lolonrs 
of; 284. 

Numerals, Roman, 144; origin of, 

Nnnemaya, natires of, bearded, 349, 
560. 

Nut-hatch of Japan, intelligepce of; 



0 . 

Obedience, mine of, 130. 

Obserration, powers of; possessed br 
birds, 411. 

Occupations, sometimes a cause of 
diminished stature, 31; efiect of, 
upon the proportions of the body, 
31. 

Ocelli, absence of, in female Mutil- 
llda, 274. 

of birds, formation and rari- 

abUity ofthe,427. 

Ocelot, sexual difierences in the oolonr- 
ing of the, 534. 

Oeyfiapt hpItoUt, 402. 

Odonats, 254. 

OdofHatit potatcria, sexnal diBerence 
of colour in, 316. 

Odour, correlation of, with colour of 
skin, 197; emitted by snakes in 
the breeding-season, 352 ; of mam- 



Noctuida, coloration of, 313. 

Nomadic habits, nnbronrable to 
human progress, 133. 

Nordmann, A., on TWroo ttrogalloila, 

Norfolk bland, half-breeds on, 190. 

Norway, numerical proportion of mala 
and female births in, 243. 

Nose, resemblance of, in man and the 
apes, 153; piercing and ornamen- 
tation of the, 575 ; rery Bat, not 



(Eeanl/ms nitalU, difference of colour 
in the sexes o^ 289. 

p*auddus, 289. 

Ogle, Dr. W., rebtion between colour 
and power of smell, 18. 

Oaf«uii,491. 

Oilrler, on sounds produced by 
Puiulia striata, 806. 

Omalaplia brsauua, stridnlation ef 
303. 

Onitls fardfsT, processes of anterior 
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on tht number of digiU ia the 
lobtbyopteiygu, 87 ; on tho canine 
tooth in man, 40; on tho walking 
of the chimpanzee and orang, 80 ; 
on tho maatoid procaaaaa m tha 
higner apoa, 58; on tha hairineu 
of elephanta in eleratad diatricta, 
57 ; on the caudal rertebne of 
monkera, 58 ; eUaaification of mam- 
malia, 148; on the hair in mon- 
keja, 158 ; on the piadno affinitiea 
of the ii^thjoaanriaaa, 159; on 
pologamj and monogamT among 
the antelopea, 817 ; on tho home 
of Antilooafra amtrioana, 884 ; on 
the mnaky odour of erooodilea 
during the breedUg aeaaon, 851 ; 
on the acent-glanda of anakea, 858 ; 
on the Dugong, Cachalot and Or- 
HiUorkyncAM, 503 ; on tho antlera 
of tha rod deer, 510 ; on tha den- 
tiUon of tha Camelidw, 514 ; on the 
home of the Iriah elk, 515 ; on 
the Toice in tho giraffe, porcnpine, 
and aUg, 586; on the larTUgeal 
aac of the gorilla and orang, 587 ; 
on tha odoriferoua glaada of mam- 
mala, 588, 539; on tha afiacta of 
emaaonlation on tho rocal organa of 
men, 566 ; on tho roica of Hi/lo- 
botaa agSit, 567; on American 
monogamona monkaja, 567. 

Owla, white, new matea found b]r, 
408. 

Oxjpwtut, difference of tho femaloa of 
two ap^ea of| 470. 



Fachjdarmata, 818. 

Pachytyltu migraloritu, 283. 

Paget, on tho abnormal dorelopment 
of haira in man, 19 ; on the thick- 
neaa of tho akin on tha aolaa of tha 
feet of infanta, 33. 

Painting, pleaaure of aan^ in, 178. 

J'alamon, chelae of a apedea of 867. 

ralaontit, aeznal diffetoncaa of colonr 

jataniau, colonr of beak of, 

461. 

roao, f oung of, 467. 

PaUmedta comuta, apnra on tho 



Palaolithic period, 145. 

Paleatine, habita of the chaffinch in, 
848. 

Pallaa, on the perfection of tho aenaea 
in tho Uongolians, 34; on the 
want of connexion between di- 
mato and tha colour of the akin, 
198; on tha polrgamona habiU of 
dalOopa Sai^ 217 ; on tho lighter 
colonr of honea and cattle in 
winter in Siberia, 289; on the 
tuaka of the mnak-deer, 518, 514 ; 
on the odoriferoua glanda of mam- 
mala, 529; on the odoriferoua 
glanda of the mnak^teer, 530 ; on 
winter changea of colonr in mam- 
mala, 542 ; on the ideal of female 




of the, 27. 

Pampaa, hotaaa of the, 181. 

Pangen^ hjpotheaia of 288, 231. 

PmmkMhu canunt, 13. 

Panach, on the brain of a fatal CUua 
apeaa,205. 

PapUio, proportion of tha aexea in 
North American apodea of 250; 
aeznal differencea of colouring in 
apedaa of 809 ; coloration of tho 
winga ia apodea of 318. 

aaomhia, 809. 

Saaoatria and CUIdrttia, raria- 

bility of 819. 

litrmu, 250. 

PapUionida, rariabilitj in the, 319. 

Papuana, Um of aepantion between 
the, and tha Ualaxa, 169 ; beard. 
ofth^560; hair of 575. 

and Halaja, contrast in eharac- 

Paradiae,’Bir<U of 405, 462 ; anppoied 
bj Leaaon to ^ poljgamona, 219; 
rattling of thdr qnilla bjr, 875; 
rackot^aped feathers in, 884; 
aeznal differences in jolonr of 385 ; 
decomposed feathers in, 385, 403 ■ 
diaplaj- of plumage bjr tho male, 
395. 

ParaHtta apoia, barblosa feathers in 
the tail of 885 ; plumage of 885 ; 
and P. paputma, 385 ; dieergenco 
of tho femuea of 470 ; increaae of 
basntf srith age, 485. 

Paragnaj, Indiana of eradication rf 
eyebrows and eyela^ea by, 580. 
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139 ; on the higher mortality of 
malee in ScoUand, 243. 

Starling, American field-, pngnadty of 
male, 367. 

, red-winged, eelectioa of a mate 

by the fern Je, 416. 

Starlingi, three, fhequenting the lame 

b” 408. ’ 

Statues, Greek, Egyptian, Assyrian, 
&c., contrasted, 581. 

Stature, dependence ol^ npon local 
infinencee, 31, 

Staudinger, Dr., on breeding Lepid- 
optera, 251; bis list of Lepid- 
optera, 252. 

Staunton, Sir 0., hatred of indecency 
a modem virtue, 119. 

Stealing of bright objects by birds, 

Stebbiug, T. R., on the nakedness of 
the human body, 600. 

Sttmuuiaput, 528. 



Stork, black, sexual dilierencea in the 
bronchi of the, 374; red beak of 
the, 491. 

Storks, 491, 493; sexual difierence 
in the colour of the eyes of; 425. 

Strange, Ur., on the satin bower- 
bird, 381. 

Stretch, Ur, on the numerical pro- 
portion in the sexei of chickens, 
247. 

Strejmarct iudu, horns of, 512; mark- 
ings ofi 543. 

Stridnlation, by males of Theridm, 
274 ; of the Ortboptera and Homop- 
tera discussed, 289; of beetles, 
301. 

Stripes, retained throughout groups 
of birds, 427 ; disappearance of, in 
adult mammals, 546. 

Stria fUanmoa, 408. 

Stracture, existence of unserviceable 
modifications ot, 61. 

Struggle for exisUnce, in man, 142, 



Steao6o4'<nu pratorum, stridnlation, 
286. 

Stephen, Mr. L., on the difierence in 
the minds of men and animals, 78 ; 
on general concepts u animals, 
89; distinction between material 
and formal morality, 111. 

Sterility, general, of sole danghten, 
135; when csesaed, a distinctive 
character of species, 166; under 
changed conditions, 189, 191. 

Sterna, seasonal change of plumage in, 
493. 

Stickle-back, polygamous, 220 ; male, 
courtship of the, 831 ; male, bril- 
liant colouring of, during the breed- 
ing season, 340 ; nidification of the, 
345. 

Sticks used as implemenU and wea- 
pons by monkeys, 81. 

Sting in beos, 208. 

Stokes, Cspt., on the habits of the 
great bower-bird, 881. 

Stolicxka, Dr., on colours in snakes, 
352. 

Stonechat, young of the, 487. 

Stone implements, difficulty of making, 
49 ; as traoes of extinct tribes, 181. 

Stones, used by mmkeys for breaking 
bard fraits ani as missiles, 50; 
piles of, 1T9. 



Stumelia Indnickma, pugnacity of the 



in strangers, indifierenoe of 
savages to, 117. 

Suicide, 137 ; formerly not regarded 
as a crime, 117; rarely practUed 
among the lowest savages, 117. 

Sttidie, stripes of young, 464. 

Sulivan, Sir B. J., on speaking of 
parrots, 85 ; on two stallions at- 
tacking a third, 501. 

Sumatra, compression of the nose ty 
the Ualaya of, 583. 

Sumner, Ar^b., man alone capable of 
progressive i^ ‘ ** 



122 . 

Superstitions customs, 96. 
Superciliary ridge in man, 556, 558. 
Supernumerary digits, more frequent 
in men than in women, 223 ; in- 
heritance of, 232; early develop- 



progenitors of man, li 
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Tench, proportions o! the sexes in the 
249; brightness of msle, daring 
breeding sesson, 3*0. 

TenebrionidB, stridolation of, 802. 

Tennent, Sir J. £., on the tasks of 
the Cerloa Elephant, 507, 515; 
on the frequent absence of beard in 
the natires of Ceylon, 560 ; on the 
Chinese opinion of the aspect of 
the Cingalese, 578. 

Tennyson, A., on the control of 
thought, 123. 

Tenthredinidc, proportions of _ 
sexes in, 25*; Sghting habiU of 

male, 291; ditTerence of the ■ 

in, 292. 

TepArodontit, young of, 468. 

Terai, in India, 182. 

TermiUs, habiU of, 291. 

Terns, white, 492 ; end black, 49 

, seasonal change of plnmage in, 

Terror, common nation of, npon tl 
lower animals and man, 69. 

Tatvdo ehgcaa, 351. 

nigra, 351. 

Telraa cufido, battles of, 367 ; sexn 
dllTerence in the vocal organs t 



diSerance of colour in the sexes of| 



, W., on the colonring of the 



season, 340 ; on the pugnacity of 
the males of GaUinyia cUoroput, 
360 ; on the Ending of new mates 
by magpies, 407 ; on the finding of 



Thorax, processes of^ in male beetles, 
295. 

Thorell, T., on the proportion of the 
sexes in spiders, 255. 

Thomback, difference in the teeth of 
the two sexes of the, 334. 

Thonghts, control of, 123. 

Thrash, pairing with a blackbird, 
414; colonrs and nidification of 
the, 455. 

Thmshes, characters of young, 455, 

Thug, remorse of a, 117. 

Thnmb, absence of, in Afefes and Hg- 
UbaUt, 51. 

Thnry, U., on the numerical propor- 



pAaiianelltu, dances of^ 380 ; 

duration of dances of^ 405. 

sootieiu 455, 465, 471. 

tetrix, 455, 465,471 ; pagnadty 

of the male, 363. 

umbditu, pairing of, 367 ; battles 

of, 367 ; drumming of the male, 
375. 

nngaltoiia, dances of, 405. 

nregaUm, pugnacity of the male, 

363. 

nrophasianna, inflation of the 

lesophagns in the male, 372. 

TkamnMa, young of, 468. 

Thawnatea picta, display of plumage 
by the male, 396. 

Theda, sexual differences of colouring 
in spedes of; 310. 

mbi, protective colouring of, 
312. 

Thetopkara fmea, 308. 

Theognis, selection in mankind, 29. 

Theridkn, stridulatlon of males of, 
273. 

— lineatum, 272. 

Thcmuiis dSrsiie, and T. fioriedene. 



among the Jews, 243. 

Tkgladmu, possession of the marsnpial 
sack by the male, 161 

Thysannm, 279. 

Tibia, dilated, of the male Crobo eri- 
brarau, 276. 

and femur, proportions of, in 

the Aymara Indi^ 34. 

Tlerra del Fnego, marriage.castoms 
at, SOB. 

Tiger, colonrs and markings of the, 
545. 

Ti^^ depopulation of districts by, in 

Tiilue ehngatm, difference of colour 
in the sexes of, 29*. 

Timidity, variability of, in the same 
sped^ 69. 

Tindno, proportion of the sexes in. 



Toads, 3*9 ; male, treatment of ova 
by some, 163; male, ready to breed 
before the female, 212. 
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u, monoguBoiu hiUU of, 591. 
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OB the ponaeitj of tho moloi of m 
•podoo of TonthrodiBO, 291 ; ob 
tbt pagBacity of tho mole otag- 



Whalt, Spena-, battloa of mala, 500, 
Whalaa, aakedBoai of, 56. 

Wbatalj, Archb., laogoage aot po- 
cBliar to Biaa, 84 ; oa the priositiTi 



Whowoll, Prof, OB Butenal afioctioa, 



' , Gilbert, ob the proportioa of 

tho toiaa io tho partridge, 248 ; ob 
tho hoBoo-crickot, 283 ; oa tho ob- 



10 birds, 494 ; of mammals ia- 
habitiog sBowj couatrioi, 542. 

White-throat, aerial loro-daoeo of tho 
male, 380. 

WhitBoy, Prof., on tho doTolopmoot 
of Uagnage, 86 ; langoage BOt ia- 
dispoasablo for thought, 88. 

Widow-bird, polfgaaooBS, 219 ; brood- 
iag plnmago of tho male, 392, 
403 ; fomalo, rejecting tho nn- 
adornod male, 419. 

Widows and widowers, mortality of, 
140. 

Wigoon, pairing with a pintail dnck. 



latioB between the hairs and eicro- 
tory ports in sheep, 198. 

Wilder, Dr. Burt, oa the greater fre- 
qacBcT of tnpemnmerary digits in 
men than in women, 223, 



the PHlaas, 5 
Wilson, Dr., on the conical heads c 
the natiToe of North-Westera Arne 
rica, 583 ; on the Fijians, 583 ; o 



Wing-spars, 449. 

Wings, differencae o<; in the two teiee 
of batterdies and Hymeaoptera, 
277 ; play oi; in the ooartship of 
bird^ 401. 

Winter, change of colour of mam- 
mals in, 542. 

Witchcraft, 96. 

Wires, traces of the forcible captors 



Wollaston, T. V„ on Euryputhus, 
277 ; on musical Carculioaldr, 301 ; 
OB the stridnlation of AoalUt, 306. 
Wolres learning to bark from dogs, 
73 ; hunting in packs, 101. 

, black, 540. 

Wombat, black rarieties of the, 539. 



male monkeys, 8 ; pi 



Women distinguished from men by 

— 1 L — " j preponderance of, 

selection oi^ for 
beauty, 397 ; eifecU of selection 
of, in acoordanoe with different 
standards of baanty, 584; practice 
of capturing, 589, 592; early be- 
trothals and slarery oi^ 593 ; free- 
dom of selection by, in sarage 
tribes, 598. 

Wonder, manifesUtions of; by ani- 
mals, 71. 

Wonfor, Mr., on sexual peculiarities 
in the wings of butterdies, 277. 

Wood, J., OB muscular rariations in 
man, 26, 41, 43; on the greater 
variability of the muscles in men 
than in women, 223. 

T. W., OB the colouring of the 
orange-tip butterdy, 313 ; on the 
habiu of the Satumlidc, 315; 
qnarrels of chamielaons, 357; on 
the habiu of dfeauru Aitsrfs, 371 ; 
on Tetrao aupUo, 371 ; on the dis- 
play of plnmago by mala pheasants, 
396 ; on the ooellated spoU of the 



Argus pheasant, 441 ; 
of the female eaasowary, 4 
Woodcock, coloratka of the. 



r,478. 



Woodpecker, selection of a 



Woodpeckers, 371 ; Upping of; 376 ; 
colours and nididoation of the, 455, 
4.58, 489 ; eharacUia of young, 465, 
474, 481. 
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